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Watkins-Johnson Company 
— An Overview — 


Watkins-Johnson Company, now in its 
third decade of growth, is a diversified 
electronics firm engaged in the 
research, development and production 
of advanced electronic systems, 
electron devices and related equipment. 

Today, more than 3,000 people are 
employed by the Company, whose 
corporate headquarters are located in 
Palo Alto, California. Additional manu- 
facturing facilities are operated in Scotts 
Valley, Santa Barbara and San Jose, 
California; Gaithersburg and Columbia, 
Maryland; Wake County, North Carolina; 
and Windsor, England. Sales offices are 
located throughout the United States 
and in England, Italy and Germany. The 
Company also has distributors through- 
out the free world. 

Watkins-Johnson Company's excel- 
lent technical staff and extensive 
production facilities enable the 
Company to respond quickly to 
customers’ needs. Utilizing in-house 
Capabilities to the fullest assures 
complete quality control of key com- 
ponents and expedites delivery on 
quantity production runs. Many of the 
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thousands of superior catalog items are 
available from stock for early delivery. 

In addition, Watkins-Johnson Company 
will either modify an existing product or 
design and fabricate new units to meet 
unusual applications. Important to many 
such projects is the Company's provi- 
sion for secure areas which allow the 
undertaking of rigidly classified assign- 
ments of wide scope and complexity. 

The Company is composed of two 
groups — Devices and Systems. The 
products of the Devices Group serve 
the communication, radar, electronic 
countermeasures, test equipment and 
production equipment markets. 

Voltage-controlled and backward- 
wave oscillators are produced for a 
wide range of military and commercial 
applications. In addition, the Devices 
Group manufactures heat-processing 
and parts-handling equipment for the 
semiconductor and solar-cell 
production industries. 

Three divisions develop and manu- 
facture microwave semiconductor 
devices, integrated circuits, solid-state 
Signal-processing components and 


integrated subsystems. 

An additional manufacturing facility, 
located in Windsor, England, produces 
radio-frequency simulation equipment 
and provides support for all Watkins- 
Johnson products in the British Isles. 

The Systems Group Is an engineer- 
ing and production entity devoted to the 
design, development and production of 
special-purpose receivers, antennas, 
test equipment, and space communica- 
tion amplifiers. 

At San Jose, the group produces 
reconnaissance and surveillance sys- 
tems, antennas and antenna systems, 
electronic countermeasures (ECM) 
equipment, high-reliability amplifiers for 
Space communication and automatic 
test equipment. 

In Maryland and North Carolina, two 
other divisions offer products for 
communications, direction finding, 
Surveillance, electromagnetic inter- 
ference (EMI) and electromagnetic 
compatibility (EMC) investigations, and 
signal processing. 





CASCADABLE 


AMPLIFIERS 





The RF and Microwave Frequency 
Range is well covered from 2 MHz 
through 8000 MHz by Watkins- 
Johnson's extensive line of cascadable 
amplifiers. These amplifiers have been 
designed to offer the system or 
subsystem designer maximum flexibility 
in performance options. 

A predominantly hybrid approach 
using thin-film technology is used 
throughout the product line to obtain the 
highest levels of electrical performance, 
repeatability, stability, quality and 
reliability. Most recently, the product line 
has been emphasizing the utilization of 
the most recentl advances in bi-polar 
and GaAs FET technology to obtain the 
highest gain per stage, the lowest noise 
figures, the highest output power and 
the widest bandwidths. In addition, 
much emphasis has been placed on 
improving the efficiency for power 
consumption limited applications. Using 
thin-film hybrid construction techniques 
coupled with ferrite core material and 
optimizing the electrical circuits, the 
maximum in efficiency is obtained. 

The units are designed for maximum 
ease of cascading in a 50-ohm system. 
The designer may select an appro- 
priate low-noise module for his first 
stage followed by as many gain blocks 
as required for his design. Cascaded 
power output will be determined by the 
final stage, where the output level will 
be unchanged, provided sufficient drive 
from the preceeding amplifiers is 
available. 

Each of these thin-film cascadable 
amplifiers is a complete amplifier in 
itself, including stable DC biasing 
circuitry and internal power supply 
decoupling. In addition to a good 
ground plane connection, the use of a 
external decoupling capacitor of at 
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least 0.1 uf should be added. 

Intended to cover a maximum 
number of applications, these amplifiers 
offer noise figures as low as 1.5 dB for 
narrow band applications, frequency 
coverage from 2 MHz to 8000 Mz, 
and power output in excess of +27 
dBm. Most of these units are designed 
for a positive 15 volt supply voltage, 
while some may accept 12 volts or 5 
volts. Overall, these universal modules 
can be characterized by stable and 
repeatable performance over a very 
broad range of frequencies, tempera- 
ture and supply voltages. 

The construction of the Watkins- 
Johnson amplifier series involves the 
highest levels of thin-film technology. 
The thin-film metalization is performed 
by using a high-vacuum RF sputtering 
system for both resistor and conductor 
metalizations. All conductor traces are 
gold metalization. The thin-film resistors 
are formed from tantalum nitride and 
are passivated at high temperature to 
yield excellent long-term stability. The 
resistor composition is such that there 
is less than 150 ppm/°C of change in 
resistor value over the full operating 
temperature range. 

Thin-film circuitry offers very precise 
control of resistor and circuit patterns. 
Thin-film inductors, etched on the 
substrate, yield a high degree of repeat- 
ability from unit to unit. This is 
particularly important when repeatable 
gain, VSWR and phase characteristics 
are required. 

All RF transistors are bonded to the 
substrate using a gold-silicon eutectic- 
die-attach process. This eliminates the 
need for scrubbing the thin-film gold 
and results in superior adhesion and 
more uniform contact which, in turn, 
gives better reliability and heat transfer. 





The Watkins-Johnson cascadable 
amplifier provides the system designer 
with a reliable, low-cost, ultraminiature 
approach to his circuit design and 
allows him to concentrate on the 
complexities of the system without 
worrying about the intricacies of the RF 
transistor amplifier design. 

A plot of the highest gain in a single 
TO-8 as a function of frequency Is 
given in Figure 1. Over 40 GB is 
currently available up to 500 Mrz, in 
excess of 24 dB up to 2000 MHz, and 
20 dB up to 6000 Mrz. 

The lowest typical noise figure 
available versus frequency is shown in 
Figure 2, with 2.5 dB up to 1000 MHz, 
3.5 dB up to 2000 MHz, and 3.5 GB up 
to 6000 MHz. 

The highest output power available 
versus frequency is shown in Figure 3, 
with typically greater than +26 dBm up 
to 500 MHz, greater than +24 dBm to 
2000 MHz, and greater than +25 dBm 
to 4000 Mrz. 

Several accessory components 
which further enhance the versatility of 
this approach are the TO-8 packaged 
passive limiters and gain control 
modules. A combination of up to eight 
TO-8 modules may be integrated in a 
W-J metal housing with SMA 
connectors. Other complementary 
Signal processing components avail- 
able from Watkins-Johnson include 
high quality mixers, detectors, switches, 
hybrids and transformers which may be 
integrated with the amplifier series into 
a number of useful subassemblies (see 
Index). 

Note: Application information on using 
TO-8 amplifiers and further technical 
discussion on the circuit description of 
these amplifiers follows the technical 
data sheet pages. 
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FIGURE 1. GAIN PERFORMANCE VS. FREQUENCY. 
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FIGURE 2. NOISE PERFORMANCE VS. FREQUENCY OUTPUT. 
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FIGURE 3. OUTPUT POWER PERFORMANCE VS. FREQUENCY. 





SELECTION TIPS 


The following groupings of Watkins-Johnson Cascadable Amplifiers have been 
provided for the purpose of increasing the awareness for the design engineer 
regarding differences between the amplifier families. With the gargantuan list of 
amplifiers that follows in the Selection Chart, the task of choosing the optimum 
amplifier for the given application has become increasingly difficult. It is intended 
that this additional information will help ease the task. 


Full Performance ® Passive Bias 
A3/A5/A7/A9/A19 Series 


These are full performance, no compromise amplifiers all 
designed using passive bias, and, except for the A32, all use 
choke decoupling. The A5 offers extremely low gain variation 
over temperature with a typical performance of less than 

+2 dB from -54°C to +100°C. In addition, these models that 
use choke decoupling provide very wide power supply ranges 
with the minimum effect on gain variation. 


Full Performance ® Single-Stage Gain Blocks 
A5-5/A5-6/A12/A15/A25-1/A35/A75 Series 


This group of amplifiers all provide medium output level of 

+7 dBm minimum using active bias circuits with resistive 
decoupling from the power supply. They will all operate 
effectively at lower than their rated 15 volt power supply with 
virtually no change in gain, NF or VSWR characteristics on 12 
volt supplies. At 5 volts Voc; this series of amplifiers will draw 
typically about 9 mA of current and provide approximately 0 
dBm of output power with an attendent gain drop of only 
about 1 dB. From 15V down to +10V Voc, the drop in output 
power is about 0.67 dB/volt. Below 10 volts, the output power 
drop is closer to 0.8 dB per volt. The low frequency range of 
this group Is typically flat down to 1 MHz. 


High Gain © Two Stages @ Full Performance 
A73/A74/A74-1/A76/A64/A66/A66-1/A24 Series 


These are full performance amplifiers that offer 20 to 30 dB of 
gain using two common emitter rf stages complete with active 
bias housed in a single TO-8 package. These amplifiers have 
their rated specifications at 15 volts Voc, but, with the 
exception of the A73, will all operate with typically less than 
10% loss of gain on power supply voltages as low as 5 volts. 
By combining two FF stages into a single package, the 
performance of two separate TO-8 single-stage amplifiers is 
very nearly achieved. Reliability is improved since the total 
parts count is reduced. 

The WJ-A66-1 is a new 10 to 1000 MHz amplifier that 
provides 27.5 dB of gain, less than 3 dB noise figure, and 
greater than +15 dBm of output power for a new level of high 
performance in a single TO-8 package. 


Performance Cost Leaders 
A51/A53/A54/A55/A56/A57 Series 


This group of amplifiers has been designed using totally 
passive bias and without the use of ferrites for the purpose of 
minimizing cost and, at the same time, maximizing perfor- 
mance within these constraints. Noise figures, for example, 
are typically only about 0.5 dB higher than a conventional full 
performance, active bias design. The A54 and the AS6 are 
two-stage common emitter designs which offer a higher dB of 
gain per dollar ratio than is typically available using other 
design approaches. One trade off that accompanies the 
approach used in this series is that because of the relatively 
low Vcg used, it is generally not recommended that they be 
operated on Vcc supplies of less than 12 volts. 


High Output Level @ Full Performance ® 
Choke Decoupling 


A77/A77-1/A18/A18-1/A17/A27/A28/A37 Series 


The use of ferrite decoupling in this series allows for 
maximum bandwidth, gain, and output signal level for the 
collector current used. The active bias used controls the 
collector current to within +3% of the nominal value over the 
full MIL-STD temperature range of -54°C to +85°C. This 
series provides typically +14 to +15 dBm of output power at 
15 volts Voc and will work well on power supplies as low as 5 
volts with an attendent output power near +2 dBm while 
drawing only 9 to 13 mA of DC current. 


High Output Level ¢ Low Intermod Series 
A78/A79/A58/A59/A59-1/A19-1/A29-1/A38/A38-1/A39 


This group represents single-stage, bipolar designs that all 
have +22 dBm or +19 dBm typical output power at 15V Vcc 
and have been designed to offer the minimum noise figure 
generally obtainable using conventional feedback for this 
output level. They all incorporate a single RF choke using a 
toroidal ferrite for excellence in design simplicity while 
maintaining high performance. The bias points on the 
transistors have been chosen for optimum third-order, two- 
tone suppression within the constraint of providing better than 
+20 dBm of output power on the models that have a “9” as 
the second digit. The single toroid/single substrate approach 
used in these designs also has improved reliability compared 
to multi-transformer or lossless feedback approaches. This 
group of amplifiers will operate effectively on 5 volts with 
typically less than 1 dB reduction in gain and will provide 
typically between 8 and 12 dBm of output power. 


High Gain @ Two RF Stages @ 100 Milliwatt 
Output Power 


RA69/RA89/RA89-1 Series 

The WJ-RA38 through RA89-1 is a high gain series of 
amplifiers that typically offers in excess of +20 dBm output 
power in a 6-inch diameter TO-8 package. Most amplifiers 
that offer +20 dBm of output power are limited to less than 
15 dB of gain while the RA89-1 typically provides 30.5 dB of 
gain. This group of amplifiers are designed using the 
traditional full performance active bias approach used in the 
W-J lower output power amplifiers, such as the A76, A66 and 
A26 amplifiers. 


High Gain @ Three RF Stages ® 25 Milliwatt 
Output Power 


RA76/RA66/RA26/RA36/RA43/RA53 


The WJ-RA76 through RA43 are the highest gain series of 
amplifiers that typically offers +15 dBm output power in a 0.6 
inch diameter TO-8 package. The RA76 typically provides 
40.5 dB of gain up to 500 MHz while the RA53 provides 21 

dB of gain to 5000 MHz. This group of amplifiers are designed 
using the traditional full performance active bias approach 
used in many lower gain amplifiers. 


Medium Power Class A @ > 200 Milliwatts 


PA2/PA3/PA3-1/PA5/PA6/PA10/PA10-1/PA15/PA37/ 
PA38-2 Series 


Each of the WJ-PA series of amplifiers offers over 200 
milliwatts of output power, covering 5 MHz to 4000 Mz, with 
the PA48 providing over 25 dBm of output power. The PAS8-2 
amplifier is the leader in dynamic range within this series by 
providing typically +24 dBm output, 9 dB of gain with a noise 
figure of less than 5 dB. Its dynamic range calculates to 

+122 dBm for a 1 MHz bandwidth. The PA15 provides 
typically 0.5 watt to 500 MHz and 0.35 watt to 1000 MHz with 
13.5 dB of gain. 


Low Noise @ Low Level @ Active Bias 
A1/A11/A11-2/A21-1/A31-1/A71 Series 


This series of amplifiers is designed for minimum broadband 
noise figures, biased typically with 5 mA of collector current, 
and uses little or no emitter feedback resistance. Because of 
the low collector bias current, these amplifiers operate best at 
their design Voc of 15 volts and are not recommended for 
operation on supplies of less than 12 volts. At 12 volts Vcc, 
this series will typically lose about 1.5 dB of gain compared to 
less than 0.2 dB loss for other W-J full performance amplifiers 
that provide 7.0 dBm or greater output power at 15 volts Voc. 
The low frequency range of this group Is typically flat down to 
1 MHz. 


Low Noise @ High Dynamic Range @ High 
Efficiency 


A70/A70-1/A70-2/A70-3 Series 


The WJ-A70 through A70-3 series offers noise figures from as 
low as 1.5 dB with an attendent output power of +9.0 dBm to 
an output power of as high as +23 dBm (+83 dBm Third 
Order IM Point) with an attendent noise figure of only 2.8 dB. 
This series is designed for the lowest possible noise figure 
consistent with the highest possible dynamic range. For 
example, the WJ-A70-3 has a dynamic range of +123.7 dBm 
ina 1 MHz bandwidth. 


Low Noise @ High Efficiency @ High Reverse 
Isolation 


A81/A81-1/A81-2/A81-3/A82/A82-1 Series 


The WJ-A81 through A82-1 series is designed for the ultimate 
in efficiency and very high reverse isolation (> 35 dB). They 
are also designed for low noise figures (less than 3 dB) and 
output levels (> 15 dBm). This series has the highest 
efficiency index of the cascadable amplifiers which is 
attributable to the unique cascade Circuit configuration used. 
The cascode design consists of driving a common emitter 
stage into a common base stage where the common base 
acts as a non-phase inverting impedance transformer which 
allows a much smaller amount of resistive feedback to be 
used which in turn improves the reverse isolation and 
decreases the degradation in noise figure. 


High Efficiency © Transformer Coupled 
A87/A87-1/A87-2/A67/A67-1/A86 Series 


This series of amplifiers used transformer coupled collector 
circuits for the purpose of minimizing the shunt loading on the 
output. This increases the effective output power obtainable 
from a given collector current thereby increasing the DC to 
RF conversion efficiency. For example, the A87-1 yields +17 
dBm of output power drawing 33 mA of current compared 
with +16.5 of output power for the A77, which draws 50 mA of 
current. For the ultimate in efficiency improvement, the A86 
provides 9 dBm of output power using a 5 volt Voc and draws 
21 mA of current. Compared to the A74 amplifier, this repre- 
sents about a 700% savings in total DC power consumption. 
The compromise that accompanies this approach is some 
loss of gain and bandwidth over straight choke decoupling. 


GaAs FET Amplifiers 


This series of GaAs FET amplifiers is designed for maximum 
bandwidth such as 1 to 4 GHz and 2 to 8 GHz using resistive 
feedback. The amplifiers are available with one, two, or three 
stages of amplification depending on the model. These 
devices have an average of 7 dB per stage and noise figures 
of 4 to 6 dB. These amplifiers operate off either a 12 or 5 volt 


supply. 


AMPLIFIER SELECTION CHART 


Typical and Guaranteed Specifications 


Gain Power Output Intercept 
Small Signal Gain Flatness Noise Figure At1dB Compression Point VSWR 
Frequency dB +dB dB dBm dBm In/Out DC 
Range Min. Min. Max. Max. Max. Max. Min. Min. Max. Max. Volts mA Package 
Model MHz = Typ. O/50C -54/85C 0/50C -54/85C Typ. 0/50C -54/85C Typ. 0/500 -54/85C Typ. 0/500 -54/85C Nom. Typ. Type* 


10 TO 250 MHz * LOW NOISE « HIGH DYNAMIC RANGE « HIGH EFFICIENCY 





A70 tod. 0 BO <45 70 0.5 0.7 1.8 20 As ea se Wenn Se 7.0 21 2.1 2.3 16-107. T0-8 
A70-1 7 80) CS 70 0.5 0.7 18 23 20 140 130 125 28 2.1 23 5 6 8 
A70-2 W700. — BS 6.0 0.8 1.0 it Semen sf 32 19.0 180 17.5 35 2.1 2.3 seas AO 
A703) 3 3=620-200) 3 —s 70” s«é655 5D 05 1.0 25 (30 30 20 25 20.0 34 2.1 20 1 of = |08 
20 TO 500 MHz « LOW NOISE « HIGH EFFICIENCY « HIGH REVERSE ISOLATION 
A81 20-250 250 23.5 23.0 0.5 0.7 20285 40 470° 160 155 28 19 2.0 15522 Sp: 10-6 
A81-1 20-250 245 235 23.0 0.5 0.7 25 32 Sf. 25) 6115 11.0 23 19 2.0 5 226 108 
A82 eae, - 222 21.0 0.7 1.0 40 45 50) 200 480 18.0 30 2.0 2.0 1. 50-108 
A82-1 20-250 180 165 16.0 0.7 1.0 40 45 00 155 140 13.5 28 2.0 2.0 15 S 108 
A81-2 = 20-300 Ss 220) «=215 21.0 0.5 0.7 35 40 45- 150-40 pi he 28 18 2.0 15 2 T0-8 
20-500 220 21.5 21.0 0.5 0.7 AD OAS 50> 150. 740 13.5 28 18 2.0 1D ed 
A81-3 20-300 170 160 155 0.5 0.7 go 40 45 8) £5 70 20 18 2.0 b 28 [08 
20-500 170 160 155 0.5 0.7 40 45 50 68) f5 70 20 18 2.0 5 8 
5 TO 700 MHz « HIGH EFFICIENCY « 15 VDC BIAS 
A87 TA: I25. 120 11.5 0.5 0.7 area: 60 170 160 16.0 32 2.0 2.0 WSs ate te 
A87-1 10-400 155 145 14.0 0.7 1.0 36. «645 50 170 155 15.0 31 2.0 2.0 5 & 108 
A67 TO 425. 15 11.0 0.5 0.7 a0 45 o0° - bas 45 140 28 2.0 2.2 1D. <7O8.1 5 
10-600" 12.5: 175 11.0 0.5 0.7 a 0 ho eee (oho eae at 140 28 2.0 2.2 1h ae 
A67-1 10-600 140 130 125 05 0.7 40 45 50 160 150 140 28 2.0 2.0) 1 & [08 
PA2! 10-308 125 15 11.0 0.8 1.0 80 95 100: “250 240 23.5 38 2.0 2.2 24 95 10-8 
5 TO 1000 MHz « HIGH EFFICIENCY « ULTRA LOW POWER CONSUMPTION « 5 VDC BIAS : 
A86 10-200 280 270 26.0 0.8 1.0 ot: <4) He See a 70 20 19 2.0 5 21 108 
A83-1 10-250 365 340 33.0 0.5 08 25 6380 30. 6-15) 25 3.5 9 18 2.0 5 13 (08 
A87-2 10-300: -- 15.5° 150 145 0.5 0.8 3 egies fe 40 95 90 8.5 iy 18 2.0 5 145 10-8 
A83 10-500 300 200 28.0 05 0.8 30. 35 40. -- 0 20 -40 10 18 20 5 i (06 
A74-2 5-500 260 250 240 1.0 12 on AS =1 0. -20 -2.0 10 2.0 2.0 5 eco s.r 
A72 5-500 14/7 140 13.5 0.7 1.0 40 50 65 125 115 11.0 2/ 17 18 5 8 (08 
A66-3 =10-1000 260 245 240 0.8 11 Oe s35 Wy a Sey 1.0 13 18 2.0 "16° FCs 
10 TO 1500 MHz « HIGH EFFICIENCY « ULTRA LOW POWER CONSUMPTION « 5 VDC BIAS 
Al6-2 10-1200 130 120 11.5 0.5 0.7 eas gy 45 > $0. 0 45 18 19 2.0 B, 3h Pen 
A28-2 10-1000 140 130 125 05 1.0 35. 45 50 105 95 85 24 19 2.0 5 2 08 
10-1500 140 130 125 05 1.0 30. «445 BO 10 [5 70 24 19 2.0 5 2 
5 TO 300 MHz 
A71 5-200 180 165 16.0 0.8 1.0 i Bae ss 28 -25 -30 -3.5 10 19 2.0 15 9 70-8 
ATS-2 = 55-250 Ss 210200 19.0 0.7 10 AQ Ad 50 80 OU 70 19 1/ 2.0 15 24 [08 
A74-1 5-250 31.0 300 29.0 0.7 1.0 “So pac a es 3 co em 4 | 70 21 17 2.0 15-40. 108 
A78 5-300 140 130 125 0.7 1.0 45 45 60 19.5 180 175 33 19 2.0 1 866 = 6102 
A79 re Fa 730 125 0.7 1.0 oe BD 10 --220- 2200 19.5 36 18 2.0 16.2 "88 TO 
5 TO 400 MHz 
A51 10-400 150 140 13.0 0.7 1.0 rant Reger 35 -30 -35 -3.5 10 1.7 2.0 15 7 - 10-8 
A54 5-400 275 260 240 0.8 1.0 AS 65 60 80 65 55 19 2.0 2.0 15 #& 108 
A56 5-400 260 240 23.0 1.0 1.0 es eearee Ai (5-135 125 12.0 2/ 2.0 2.0 15 69 JT0-8 
5 TO 700 MHz 
Al 5-500 160 15.0 145 0.7 1.0 28 3) 35 -10 -20 -3.0 11 18 2.0 15 9 10-8 
A3 SOU) «165 140 13.5 0.7 1.0 3a 40 45 -10 -20 -3.0 11 1 2.0 15 9 40-8 
A5 5-500 148 140 13.5 0.7 0.7 AGS EGS PA. 3 Be 70) 70 22 18 2.0 165) ber. TOES 
A5-5 BO 165 140 13.5 0.5 0.7 40 50 55 90 70 70 21 15 16 15 24 [08 
A5-6 5-600 160 150 145 0.7 0.7 cS ieee te 60. Be 20 6.5 21 18 2.0 1h. 24 108 
AT! 5-500 149 140 13.5 0.7 1.0 55 65 65 40 120 125 26 18 2.0 24.6 UAC 
NOTES: 


1. Specifications guaranteed to +71°C. 
*Qutline drawings for these packages are on page 18. 
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Typical and Guaranteed Specifications 


Gain Power Output Intercept 
Small Signal Gain Flatness Noise Figure At 1 dB Compression Point VSWR 
Frequency dB +dB dB dBm dBm In/Out OC 
Range Min. Min. Max. Max. Max. Max. Min. Min. Max. Max. Volts mA Package 


Model MHz Typ. 0/50€ -54/85C 0/500 -54/85C Typ. 0/500 -54/85C Typ. 0/500 -54/85C Typ. 0/50C -54/85C Nom. Typ. Type 
5 TO 700 MHz Continued 
Ag! 5-500 11.0 100 95 1.0 1.0 80 10.0 10.5 220 200 20.0 oO 2.0 2.0 24 110 10-8 


Afs3 000s C18 0.7 1.0 a0 20 a0. 85. ct io 18 18 2.0 1 4 [08 
A75 Po eLU e200 190 0.7 1.0 26 30 o) 90-11) 70 21 18 2.0 19.44. 10-8 
Ad3 10000. 150 140 135 08 1.0 30 85 40 39 20 10 16 2.0 2.0 fo i J08 
ASS 10-500 147 140 1395 0.8 1.0 90 6.0 Boo he OD 8.0 24 2.0 2.0 19 30 [0-8 
AS7 10-500 «147 «#140 = = 130 08 1.0 48 60 65 140 130. 125 28 2.0 2.0 1 4 108 
A77 OW 165. 160 . 150 0.7 1.0 00 6.0 69 165 190 145 30 ie 2.0 D900. TO 
A7T-1 3000. 160 150 145 0.7 1.0 OU. 65 10 105 150 (45 30 18 2.0 1. @ [0s 
Ad8 000. 119 10.0 oe 0.7 1.0 48 60 Boo 00 tab Wa) 39 19 2.0 los G)-- 10-8 
AS9 FOU ILS 100 G5 0.7 1.0 oo 65 (0 20 AU AU hl 2.0 1 @ 108 

AS9-1 10-700 105 95 9.0 0.8 1.0 BO (5 80 220 20 200 36 19 2.0 19. 8 10-3 

A88 Oo i 80 if5 0.5 0.7 ee 80 5 95 10 30 1.8 2.0 mb © 106 


5 TO 500 MHz « HIGH GAIN « MULTI-STAGE 


A73 ou 320 - 300 29.0 0./ 1.0 30 40 a5 ty ah) 0.5 15 18 2.0 15.20. 10% 
A74 SO 0 280 2r0 0.7 1.0 Ai 35 60. 85 10 10 20 18 2.0 4 108 
AiO 5) 780 270. 260 1.0 1.0 Af 90 60: 190 14). -1g.9 28 19 2.0 19. @ 108 
RASS OHS 0.7 10 387 45 ou Zio 6A 0 39 1.8 2.0 19 130 10-88 
RA89-1 10-500 300 200 280 0.7 1.0 32 49 oh 4 er 400 400 36 18 2.0 19 130 [0-88 
RA76 =—s«10-500s 405 3850S 75 0.9 12 20 36 45 960 362 ies 26 18 2.0 1 8 [0-68 


5 TO 1000 MHz 





Ais 10-800 -147 140 135 0.7 1.0 49 90 60 150 140 135 29 19 2.0 19. 4 1038 
All-2 51000 160 150 140 0.9 1.0 20. 30 oo  -h0 930. 35 10 19 2.0 19 9 1048 
All 91000 147 140 135 1.0 Lee cS rene: 40 -20 -30 -40 10 18 2.0 15 9 10-8 
Aiz2 =10-1000 160 150 145 0.7 1.0 26.45 39. 60D 6.5 22 19 2.0 i 2 08 
A63 91000 160 150 145 1.0 1.0 3.0 40 49 40 20 2.0 19 19 2.0 19 14 10-8 
Ai81 = 10-1000 «147 «©1140 = 13.5 0.5 1.0 30. 60 oo 160 [50 145 30 18 2.0 1 4 [08 
Ald O10 145 140 . 130 1.0 1.2 04 69 EUR 38) 4G) 6.9 21 19 2.0 bs [08 
A65 10-1000 105 95 . 90 07 0.8 60 15 80 100 80 8.0 24 19 2.0 I HH [00 
Al7 1-15 ~-10 0 0.7 1.0 ee Bl tees (A od 2/ 18 2.0 15 44 10-8 
AIS9-1 =6©93060 «©6115 105 100 0.6 0.8 6) «60 (9 go AS AD 35 1.7 2.0 1 © (08 
10-1000 115 105 100 0.6 0.8 69 80 BS 20 do av 39 Lf 2.0 9 @ 
A1g9 10-1000. 75 ~<60 a 1.0 13 80 To 110 210 200 190 34 hes 2.2 lw 10S 
10 TO 1200 MHz « HIGH GAIN « MULTI-STAGE 
A66-1 W000! 26 (20-200 0.7 1.0 Zot - oe 40 150 145 140 at 18 2.0 15....65 108 
10-1000 275 260 255 0.7 1.0 3.0 40 45 150 145 140 2/ 18 2.0 19: 0D 
RAGS =: 10-1000 «250 240 230 0.7 1.0 45 90 20 cow 0 34 2.0 2.0 16. 130. 10-88 
A64 10-1000 260 240 230 0.8 1.0 30 38 43 80 70 6.9 20 Lf 18 15... '3).- 10-8 
10-1200 260 240 230 0.8 1.0 34 43 48 80 70 6.9 20 10 2.0 19. -39 
A66 11200 235. 220. 210 0.7 1.0 40 50 50 180 140 = 185 28 1.6 18 1 & [08 
RA66 = 10-1000 370 30 340 1.0 1.3 39 ©6495 90 155 140 13.0 30 18 2.0 15 ..81 10-88 


2 TO 1500 MHz 


A21-1 = =5-1200 «150 140 135 0.5 1.0 20 ood 39 -10 -20 -30 10 19 2.0 19-10. 10-8 
A24 S100. «200. 190 = 180 0.8 1.0 AL 8 58. 80 OD 6.5 woe 2.0 6 4 [08 
A25-1 = 10-600 9=135 130 8 125 0.5 0.7 3.0 39 40 90 80 19 22 2.0 2.0 15 24 108 
2-100 135 130 125 0.5 0./ 38 45 o0 30 - 60 bo 22 2.0 2.0 15 24 
A25 +1500 100 90 8.0 0.6 1.0 60 15 80. 80 0 6.5 21 2.0 2.0 15 244 [08 
A26 Wet) 209-10 -— Teo 0.6 08 3.0 60 140 130 125 2/ me 2.0 15-64 — F0-5 
A27 1100. 85 FS 70 0.6 1.0 io. 980 99 190 40. 185 28 19 2.0 i & 108 
A28 10-1500 11.0 100 ce 0.6 1.0 60 70 io low. 140. lo.) 29 2.0 2.0 1. 40 10-8 
A29-1 30-1000 90 85 is 0.5 1.0 10 Bo 90 20 AU i 32 2.0 2.0 1 WO [08 
iO 80 Bb 75 0.5 1.0 60. 90 95 20 AU We 32 2.0 2.0 ib 
A29 10-1500 Go 90 9.0 0.5 0.7 90 10.0 1 oe 200. 10) 34 2.0 2.0 1. uo. 20-8 
RACH =10-1S00,s 2780S 0.8 1.2 no OU 65 Ho Wo [2s df 2.0 2.0 1 & I08p 


NOTES: 1. Specifications guaranteed to 71°C.  *Outline drawings for these packages are on page 18. (Continued) 
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Typical and Guaranteed Specifications (Continued) 


Gain Power Output Intercept 
Small Signal Gain Flatness Noise Figure At1 dB Compression Point VSWR 
Frequency dB +dB dB dBm dBm In/Out OC 
Range Min. Min. Max. Max. Max. Max. Min. Min. Max. Max. Volts mA Package 


Model MHz =Typ. 0/500 -54/85C 0/500 -54/85C Typ. 0/500 -54/85C Typ. 0/500 -54/85C Typ. 0/500 -54/85C Nom. Typ. Type* 
10 TO 2000 MHz 





RAS8 =. 200-1800 160 145 135 1.0 1.2 60 6/7 70 185 175 165 20 23 23 15 127 0-88 





30 
A39 10-1500 75 65 6.0 0.7 1.0 80 90 95 220 200 195 34 2.2 2.2 15 90 10-8 | 
1900-2000 7.5 65 6.0 0.7 10 859 95 100 220 200 1995 34 


2 TO 3200 MHz 
A33-1 2 90 82 78 0.6 08 49 98 63 60 45 40 J 19 20 fo. 19 (10-8 








PA6 10-100 95 85 8.0 0.5 1.0 89 95 100 265 250 250 30 17 2.0 20 150 10-8 
100-500 95 85 8.0 0.5 1.0 78 «88 93 265 250 250 39 17 2.0 20 150 


10 TO 4000 MHz MEDIUM POWER CLASS A AMPLIFIERS 


PAIS =s-_-« 10-500 ss 13.5 «125 = 120 0.5 0.7 70 
900-1000 135 125 120 0.5 0.7 70 

















48 1000-4000 160 140 135 O7 O08 55 70 75 240 225 215 33 £4220 22 15 225 TOBB 
ECONOMY AMPLIFIERS 


* NEW PR 
NOTES: 
1. Power output below 500 MHz is 17.0 dBm at 0° to +50°C and 16.5 dBm at -54° to +85°C. 
2. specifications guaranteed to +71°C. 
3. Same as EA2 except three external capacitors are required for 200 kHz to 500 MHz frequency response. 
*Qutline drawings for these packages are on page 18. 
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Typical and Guaranteed Specifications (Continued) 


Gain Power Output Intercept 
Small Signal Gain Flatness Noise Figure At1 dB Compression Point VSWR 

Frequency dB +dB dB dBm dBm In/Out DC 

Range Min. Min. Max. Max. Max. Max. Min. Min. Max. Max. Volts mA Package 
Model MHz Typ. 0/50C -54/85C 0/50C -54/85C Typ. 0/500 -54/85C Typ. 0/500 -54/85C Typ. 0/50C -54/85C Nom. Typ. Type* 
ECONOMY AMPLIFIERS « 5 VDC BIAS 
EAS1 Spode ee 10 oo 0./ 1.0 aU ae a0: 18 TO -10 13 2.0 Ze be ae 
FASS iC ia CGS OS $1 20. 28 Bc. 6480 25 2.0 16 18 2.0 5 ©) 104 
EA54 10-250 270 250 240 1.0 12 ie gee. fe ou “50 - 40 2.0 16 17 18 5 30 10-5 


*Outline drawings for these packages are on page 18. 


Mounting Instructions 


Along with good RF grounding, good thermal conduction must 
exist between the TO-8 amplifier and the microstrip board on 
which it is mounted. 

Thermal conduction is most efficient when the TO-8 is 
mounted onto a printed wiring board having a ground plane 
that is heat sunk to the enclosure. TO-8 amplifiers that draw 
high levels of current such as W-J power amplifiers, which 
dissipate higher levels of heat, must be heat sunk in this 
manner. 

Watkins-Johnson Company employs two methods of 
mounting TO-8 packaged devices. These methods are 
mounting brackets or epoxy preforms. Mounting bracket kits 
are supplied at no charge with all TO-8, TO-8B and TO-5 
amplifiers, attenuators, limiters, and similar components. 

(See Figure 1.) 


Figure 1. TO-8 Mounting kit for standard TO-8 packaged devices. 
Similar mounting kits supplied with TO-5 and TO-8B type products. 





AMPLIFIER 


S A 
S) 
O-© 
S PC. BOARD 










ae ratwasner =D ‘3 
G pia. THRU 
© ‘Se LOCK WASHER ! (2) PLACES 
HEX NUT Fro 
E pia. THRU 


Dimensions are in inches (millimeters) 


Package 
Type A 


0.859 
1.095 
0.750 


0.086 
0.110 
0.085 


0.260 
3.330 
D.185 


0.078 
0.078 
0.070 


0.343 
0.437 
0.290 


0.520 0.455 
0.660 0.557 
0.390 0.330 


TO-8 
TO-8B 
TO-5 


0.687 
0.875 
0.580 





An alternative method for mounting our products is the use 
of a conductive epoxy preform that is currently used in our 
cascaded amplifier products (see Figure 2). The preform is 
made of a conductive material and must be ordered directly 
from Ablestik Laboratories, 833 West 182nd Street, Gardena, 
California 90248. Telephone: (213) 532-9341. 


Preform Part Numbers: 
TO-8 P/N 209851 -002 
TO-8B P/N 209851 -005 


TO-5 Preforms — Not Available 
KA P/N 410407-002 


Epoxy preforms have the advantage over mounting 
brackets of being more space efficient and are able to 
conform to the TO-8 to PWB interface, offering the best 
possible grounding connection. 


Figure 2. Epoxy preform mounting procedure for TO-8 and TO-8B type 
amplifiers. 





B io ee 
A 
B 
: L 
, Ae 
Go | SERS SEE | 
ae 
CONDUCTIVE EPOXY PREFORM C C 


(1) (2) 
Clamp amplifiers to board with a minimum force of 20 to 30 Ibs. while curing the 
preform at 125°C for two hours. Do not solder leads until after the epoxy is cured. 








Wideband 
GaAs FET 


Feedback 
Technology 


This series of GaAs FET amplifiers is designed for maximum 
bandwidth such as 1 to 4 GHz and 2 to 8 GHz using resistive 
feedback. The amplifiers are available with one, two, or three 
Stages of amplification depending on the model. These 
devices have an average of 7 dB per stage and noise figures 
of 4 to 6 dB. These amplifiers operate off either a 5, 12 or 15 
volt supply. 





Typical and Guaranteed Specifications 


Gain Power Output Intercept 
Small Signal Gain Flatness Noise Figure At 1 dB Compression Point VSWR 
dB +dB dB dBm dBm In/Out DC 
Frequency 
Range Min. Min. Max. Max. Max. Max. Min. Min. Max. Max. Volts mA Package 


Model MHz ~=Typ. O/50C -54/85C 0/500 -54/85C Typ. 0/50C -54/85C Typ. 0/50C -54/85C Typ. 0/50C -54/85C Nom. Typ. Type* 


A32 01-2100. 90 8.9 0.7 (fear agit 40. © TOW: ASS a0 32 18 20 10 Ode 108 
A4i 14 OU «10 6.5 0.7 us 40 Bw SO #0 10 05 20 2.1 22 > © [08 
A4i-1 14 90 80 iD 0.7 A eee: cc ay 4 Oz. dae TS Ss BS 30 2.0 2.1 128 eh ce 108 
EA4I 14 69 [0 6.9 0.7 U9 35 59 oo 20 10 Us 23 2.1 22 5 © [00 
EA41-1 14 80 80 igs 0.7 GO) go: OD ee ies (ot ae serge Oi 30 20 2.1 O08. 705 
KA41 14 go. 0 6.5 0,7 OS 40 30 So 20 0. Ws 20 Mal 22 5 3 MA 
KA41-1 1-4 jee ge 70 0.7 10 40 48 O38. 0 7). - -165 30 20 2.1 17 7 A 
KA43 4 20 85 80 09 le 45 533 oo lio 606 90 22 2.1 23 7 1 
RA43 14 LU 5 160 09 12. 40-250 58. 1200 95 22 20 20 2» 13 ~ 70-88 
RA44! 05 190 140 1385 1.1 2 60 ff (> WO oO 0 28 2.1 22 15 {20 [0-68 
AdS 14 Woe Ba bo 08 1H aa oa GU: te. Te AAD 29 2.1 22 15 120 10-8 
A45-1 A 8 6lfs 66S 08 mW 41. 230 55 WU 25 20 26 19 20 9 © [08 
KA45 14 ie Rees 0% Rommel 08 ic) agey sees te 2 Aiea) ieee |< eas Ft 30 2.1 22 15 120 KA 
RA46 4 2 fo AD OG 08 1 6408 oF 6 CGD 30 20 2.1 2 Wo [G85 
KA48 1-4 160 145 140 0.7 Laas eae dee = ees 5 ee 4 33 20 22 19. 2 AA 
KAS3 1 210 5 80 09 12 45 53 oS 115 105 95 22 2.1 2.3 5 15 mA 
RASS oS eh We te 09 i ees, |: ee. 06s Ue OS q3 22 2.1 23 > 15- 16-08 
2 TO 6 GHz 

A61 2-6 fo 589 60 0.7 OB... ae: 49 BY ley ~ A eadeeee a0 29 2.0 2.1 3 = «108 


NOTE: 
1. Preliminary specifications. 
*Outline drawings for these packages are on page 18. 





For stripline or microstrip designs, W-J offers the performance 
of most of its TO-8 amplifiers in an optional hermetically 
sealed MIC flatpack. For ordering purposes these modules 
use an “F” prefix to denote this package style. For example, 





an A5 becomes an FA5, and L1 becomes an FL1, etc. The 
following is a list of models currently available in the flatpack 
package. For any model not listed, please consult Watkins- 
Johnson Company directly. 


Flatpack Cascada! plifier Devices 

Model Model Model Model Model Model Model 
Al A18 A32 A54 A70-2 A8&3 G34 
A3 A18-1 A33 A55 A71 A83-1 L1 

A5 A21-1 A33-1 A56 A72 A86 i 
A5-5 A24 A34 A57 A73 A87 L34 
A5-6 A25 A34-1 A63 A74 A87-1 LA7 
A11 A25-1 A35 A64 A74-1 A87-2 LA17 
A11-2 A27 A35-1 A65 A7/4-2 AL7 

A12 A28 A37 A66-3 A75 G1 

A15 A28-2 ADd1 A70 A75-2 G2 

A16-2 A31-2 A53 A70-1 A75-3 G30 

A17 








its 


Amplifier Outline Drawings 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 
ALL DIMENSIONS ARE .XXX + .005 UNLESS OTHERWISE STATED. 
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RELIABILITY AND SCREENING 


Watkins-Johnson Company's proven product line and experienced high reliability team can give maximum quality per dollar, 


reduce risks, and minimize the required amount of interface effort to get an order placed and shipped. 
Our technical and management personnel have a thorough understanding of the importance and complexities of quality 


and high reliability requirements. To make it easy to meet reliability, cost, and schedule needs we offer several approaches to 


select from to satisfy any particular application: 


1. Standard Product Line 

2. “S Series” Standard W-J Screening 
3. Standard Hi-Rel Options 

4. Custom Developed Programs 


HIGH QUALITY STANDARD PRODUCT LINE 


THE NUMBER ONE PRIORITY IN WATKINS-JOHNSON'S 
CASCADABLE AMPLIFIER PRODUCT LINE IS SUPERIOR 
PERFORMANCE AND QUALITY. Quality and reliability are 
designed and built in, not added on. Industry budget 
objectives are met through standardization, automation, and 
efficienty of operations, not by taking compromising short 
cuts in the design or manufacture of the product. 

Our standard line of thin-film cascadable amplifiers is 
designed and manufactured to meet the reliability and 
screening requirements of MIL-M-38510 and MIL-STD-883 
(Class B of test method 5008) for RF hybrid microcircuits. 
Standardization of product flows and high levels of quality 
monitoring allow the amplifiers to be manufactured with all 
the considerations desired for high-reliability applications. 

The construction of the Watkins-Johnson Company 
amplifier series involves the highest levels of thin-film and 
hybrid microcircuit design and construction technology. The 
thin-film metalization is produced by using a computer- 
controlled, high-vacuum, multi-target RF sputtering system 
for both resistor and conductor metalizations. A residual gas 
analyzer is utilized for added process control on every run. 


All conductor traces are gold metalization. The thin-film 
resistors are formed from tantalum nitride and are 
passivated at high temperatures to yield excellent long-term 
Stability. The resistor composition is such that there is less 
than 150 ppm/°C of change in resistor value over the full 
operating temperature range. 

Thin-film circuitry offers very precise control of resistor 
and circuit patterns. Thin-film inductors, etched on the 
substrate, yield a high degree of repeatability from unit to 
unit. 

All RF transistors are bonded to the substrate using a 
specially developed gold/silicon eutectic die attach 
process. This process eliminates the need for scrubbing the 
thin-film gold and results in superior adhesion and more 
uniform contact which, in turn, gives better reliability and 
heat transfer. 

The wire interconnects are made utilizing thermocom- 


pression and thermosonic gold-ball wire bonding processes. 


The RF die wire bonding equipment is custom designed by 
W-J to obtain superior quality over that produced by 
standard commercial bonders. 





Thin-Film Inductors 

Line resolutions typically 
within 0.2 mils for high 
Circuit-to-circuit repeatability. 
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QUALITY AND RELIABILITY IS DESIGNED 


AND BUILT IN 


Sputtered Gold 
Metalization 

RF sputtered thin-film gold 
for optimum adhesion, 
repeatability, and 
conductivity. 


Transistor Bonds 
Gold transistor pads are not 
subject to corrosion and 
provide maximum reliability 
with gold wire inter- 
connections by eliminating 
bimetallic interfaces. 





Transistor Attach 
All RF die are Au/Si 
eutectically attached with a 
specially developed process 
and equipment that results 
in Superior adhesion and 
uniform electrical 

contact. 


Package 

High quality gold-plated 
kovar header with a 
hermetically welded solid 
nickle can. 





Wire Bonds 

All wire bonds are gold ball 
thermocompression or 
thermosonic to eliminate 
intermetallic failure 

modes. 


Thin-Film Resistors 
Stabilized and passivated 
tantalum nitride resistors 
giving high accuracy. 


Capacitor Attach 
Capacitors are attached 
using a reflow solder 
process under forming gas. 


Substrate Attach 

Polished alumina substrate 
is eutectically attached in a 
forming gas environment 
utilizing a gold/tin preform to 
provide excellent adhesion 
and ground plane contact. 


Chip Capacitors 
Ceramic chip capacitors 
provide minimum thermal 
expansion mismatch with 
the alumina substrate, 
preventing solder joint 
fatigue during power and 
thermal cycling. 


PROGRAM MANAGEMENT AND ENGINEERING TEAM 


DEDICATED PROGRAM SUPPORT IS THE RULE, NOT THE EXCEPTION 


Watkins-Johnson’s Cascadable Amplifier Product Line has a 


full-time staff of program managers and technical and 
administrative support personnel. This dedicated group has 
the experience and capabilities for supporting your program 
and high reliability needs. Every program and customer has 
an assigned program manager and engineer who is 
responsible for the proposal and for managing and carrying 


out all of the contract commitments. This continuity greatly 
minimizes risks, miscommunications, and customer costs. 
The specific responsibilities of the program management 
group include: customer support for program and technical 
needs; technical quality and engineering feedback to the 
standard product line; contract administration; program 
management; and customer interface during the contract. 


PRODUCT LINE QUALIFICATION PROGRAM 


In addition to quality conformance inspections performed for 
many of Watkins-Johnson's specific customer contracts, 
Group B, C and D inspections per Method 5008 (modified) of 
MIL-STD-883 are performed as an ongoing part of the 
product line's qualification program. These QCI inspections 
are an integral part of the MIL-STD-883 and MIL-M-38510 


product line qualification requirements and provide generic 
data to satisfy many customer's program qualification needs 
without the normal expense. This data also provides an 
important source of technical feedback to the design and 
production departments where it is utilized to continually 
upgrade the quality of the product. 


RELIABILITY OPTIONS 


S Series 


Watkins-Johnson Company's standard screened line of thin- 
film TO-8 ainplifiers (“S Series”) provides a cost and time 
effective approach to meeting the requirements commonly 
found on airborne applications and high MTBF ground 
equipment. The screening is per MIL-STD-883, Method 


9008, as detailed on the following page. All standard TO-8 and 


TO-5 models are also available in the “S Series” version. 
These units also serve well in developmental phases of 
higher scope programs. 


Custom Hi-Kel Programs 


In applications involving more difficult software/system 
requirements and critical schedules, the Hi-Rel Engineering 
Group is available to establish and carry out all program 
requirements. As described above, they have extensive 
experience in supporting specialized and high-scope needs. 
This expertise can also supply screened cascaded amps 
with SMA connectors for high-reliability programs. Our 
experience includes extensive programs for full space 
requirements. 


Standard Hi-Rel Options 


When requirements call for more than “S Series”, cost and 
schedule can still be improved by taking advantage of our 
standard Hi-Rel options. Some of the many options that are 
available include: transistor SEM; screened piece parts; 
100% nondestruct bond pull; preburn-in electricals; 
mechanical shock; X-ray; PIND; extended burn-in; delta 
calculations; and lot quality conformance testing (Groups A, 
B, C, and D). 


Screened Piece Parts Program 


Watkins-Johnson Company maintains a large standarized 
inventory of Hi-Rel screened piece parts because of our 
leadership in space programs and consequent large volume 
of Hi-Rel business. Three to five months of leadtime can be 
saved by utilizing this inventory. There is also the advantage 
of piece parts with a large extensive test data base and a 
proven record of reliability. The screening performed meets 
or exceeds the device evaluation requirements of S level 
screening of Method 5008. Amortization of the sample 
testing across the large quantities that are regularly 
processed maximizes cost effectiveness for high-level 
programs. 
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Reliability is built into every Watkins-Johnson amplifier. The eeu re ac al gatas 
table to the right presents sample calculated MTBF @ | ML MISSILE LAUNCH 
predictions for a representative W-J TO-8 amplifier. The : /// 
calculations are based on an S Series level of screening. 50 
Other amplifiers in the product line do not typically vary by / 
more than a factor of 2. There are several variables in the 
MIL-HDBK-217 formula that are open to manufacturer's 25 HL TT aET 
assumptions and interpretations. W-J’s predictions are 
conservatively safe, and you can be assured that our design 
and manufacturing technology provide the best reliability es 7" = a a aa ae 
available. FAILURE RATE 
(FR / 10° HR) 
W-J “S Series” Screening (Methods refer to MIL-STD-883) 
Element Evaluation & Group D Test 5008 Sample! 
Transistor Wafer Qualification Test Lot Sample’ 
Process Control and Monitors 5008; 2011; 2019 Sample’ 
Preseal Electrical Test Per Applicable Document 
Production Internal Visual WJ-146505 100% B' 
Quality Assurance Internal Visual WJ-146505 100% B' 
Stabilization Bake 1008 B24. nts. ti2o°C 
Temperature Cycle 1010 Bi) ~bo ClO t+12o°O 
Constant Acceleration 2001 B; 10,000 g's, Y; axis 
Seal Tests 1014 100% 
Burn-in 1015 B (6G is, Ta=F7r1°C 


tO Teo GC 
Final Electrical and Group A Test Per Applicable Document 
External Visual 2009 100% 
PDC Evaluation WJ-136948 
QCl-Group B and C Tests 5008 Sample’ 


NOTES: 


1. As defined or modified by W-J standard procedures for microwave hybrid microcircuits. 

2. The S Series screening process differs from MIL-STD-883, Class B as follows: 1) Internal visual 
inspection is performed in accordance with W-J 146505 instead of Method 2017; 2) Stabilization bake 
and temperature cycling are conducted per Condition B instead of Condition C of the respective 
methods; 3) Constant acceleration is conducted per Condition B instead of Condition E of Method 2001; 
and 4) The 96 hour time constraint between burn-in and final electrical testing per Method 1015 is not 
guaranteed. 
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MANUFACTURING AND SCREENING FLOW CHART 
FOR HIGH RELIABILITY PROGRAMS 


OPTIONAL SCREENING BEYOND “S SERIES” ARE REPRESENTED BY DOTTED ENTRIES 
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Specifying 
High-rel Mixers 





and Amplifiers 


While the subject of this article is a 
slight departure from that of the usual 
Tech-notes topic, it is, nevertheless, 
important to acquaint the reader with 
high reliability — a subject that is very 
much a part of the microwave indus- 
try. The specifying of high-reliability 
(hi-rel) items may sometimes be a 
mystifying process to vendor and 
equipment user alike, but it is impor- 
tant that designers, manufacturers, 
buyers and end users of microwave 
electronic equipment be aware of the 
various methods used to specify hi-rel 
products, what documented specifica- 
tions entail in the way of testing, and 
the risks, in time and cost, of over- or 
under-specification. This article deals 
mainly with the _ specifying of 
mixers and RF hybrid amplifiers. 


A hi-rel part is generally specified to 
ensure that its failure rate satisfies its 
intended use. The 1979 Environ- 
mental Stress Screening of Electronic 
Hardware Conference (ESSEH) con- 
cluded that failures could be mainly 
attributed to improperly constructed 
hardware and misapplication of the 
product. The goal of stress screening 
is to find flaws before a part is included 
in a sophisticated spacecraft, weapons 
system, or other high-performance 
electronic hardware. Since there is 
presently no universal standard for 
testing every type of microwave com- 
ponent and subsystem, and since there 
is no authoritative data base with 
which to compare test results, designers 
have developed their own set of rules 
and procedures from which are selected 
those that best describe the desired 
screening tests. These rules and pro- 
cedures are often dictated by the 
designer’s client and/or mandated by 
various military standards (MIL-STDs). 


MIL-STDs have been established to 
standardize test methods and screening 
levels for general types of hardware 
(see Table 1). Unfortunately, they 
frequently become outdated or fail to 
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cover a specific hardware type. Military 
standards are not “‘hard and fast’’ rules 
for testing, but, instead, are written to 
allow some latitude in the methods 
and levels of testing. For example, 
MIL-STD-883B, Method 5004.4 states: 
“This method establishes screening of 
microelectronics to assist in achieving 
levels of quality and reliability com- 
mensurate with the intended applica- 
tion.”’ 


There are three distinct levels of 
screening tests: Class S, Class B, and 
Class C. Class S represents the most 
stringent testing and Class C the least 
stringent. MIL-STD-883B, Method 
0004.4, also states: “Since it is not 
possible to prescribe an absolute level 
of quality or reliability which would 
result from a particular screening level 
or to make a precise value judgment 


MIL 
Specifications Purpose and Application 
MIL-STD-883 
Test Methods 
and Procedures 
for Micro- 
electronics 


Standardizes environmental 
screens for IC’s and hybrids and 
suggests series of tests for 100- 
percent screening and sample 
testing for qualification and 
production lot acceptance test- 
ing (QC1) 


Standardizes environmental 
screens for general electronic 
components 


MIL-STD-202 
Test Methods 
for Electronic 
and Electrical 
Parts 


MIL-M-38510 Establishes guidelines for hybrid 

General physical design and the environ- 

Specification ment within which the hybrid 

for Microcircuits is manufactured, including 
documentation 


MIL-M-28837 Standardizes general requirements 
General for RF mixers including manu- 
Specification facturing and qualification 

for RF Mixers requirements 


MIL-S-19500 Defines product assurance levels 
General for JAN, JANTX, JANTXV, 
Specification and JANS semiconductor 

for Semi- devices 

conductor 

Devices 


MIL-HDBK-217C Provides formulas and data for 
Reliability Pre- calculating the failure rate/ 
diction of Elec- MTBF of electronic com- 
tronic Equipment ponents and systems 


Table 1. Primary mixer and_ hybrid 
amplifier military specifications. 


on the cost ofa failure in an anticipated 
application. .the method provides 
flexibility in the choice of conditions 
and stress levels to allow the screens to 
be further tailored to a _ particular 
source, product or application based 
on user experience.’’ 


Users Must Request 
Proper Screens 


Users of hi-rel parts must provide the 
proper tailoring of screening methods 
and levels when making a hi-rel request. 
Often, a hi-rel request specifies more 
than is needed for the intended applica- 
tion, resulting in high costs for un- 
necessary screening. It was pointed out 
in the 1979 ESSEH that the manu- 
facturer is in the best position to deter- 
mine what screens will be most effec- 
tive for his type of hardware. It is 
risky for a vendor to change his fabrica- 
tion process simply to meet customer 
specifications. Such a change means a 
departure from familiar construction 
techniques to procedures whose results 
are not yet proven. 


The customer should be flexible in his 
hi-rel requests. Also, a design engineer 
knowledgeable in hi-rel can be in- 
fluential in determining realistic needs, 
and in making recommendations to 
both customer and manufacturer. 


Screening and Reliability 
Relationships 


A screening test causes a flaw to be- 
come a failure, but quality assurance 
and process control should be aimed 
toward preventing and finding poten- 
tial failures before they enter the 
screening process. Screening increases 
the expected mean time between 
failure (MTBF) of the final product 
(see Figure 1), but at some level (point 
B), the return on investment begins to 
decline. The specifier must decide 
when the increased reliability warrants 
the added expense. Screening the com- 
pleted items yields a higher return than 
testing piece parts (individual com- 
ponents) or subassemblies. 


POINT A—> 


SCOPE/COST 


Figure 1. Screening increases the ex- 
pected MTBF of the final product. 





Overstressing a part can reduce its 
MTBF (see Figure 2). Screening tests 
which exceed the design limits of a 
piece of hardware may weaken some 
part of the assembly. The resulting 
MTBF figures fail to indicate the com- 
ponent’s reliability in the intended 
environment, thus needlessly adding 
cost and time. 


SCREENING LEVEL 


Figure 2. Overstressing a part can reduce 
its MTBF. 





An optimum screening level exists for 
each hi-rel item, which will minimize 
total system cost (see Figure 3). A 
typical $100 part may require $50 in 
testing to reach point A, but an addi- 
tional $250 to reach point B. The 
relationship shown in Figure 3. is 
similar to that shown in Figure 1, but 
determining the screening level also 
depends on the expense of locating 
and repairing a system failure, which 
includes lost business, reduced mission 
effectiveness and fixed overhead costs. 


RELATIVELY EASY 
TO REPAIR 


RELATIVELY 
DIFFICULT TO 
REPAIR 


TOTAL SYSTEM LIFE COST 


SCOPE/COST 


Figure 3. An optimum screening level 
exists for each hi-rel item, which will 
minimize total system cost. 





Screening must maximize potential 
failures to control the cost of a hi-rel 
part. The proper sequence must be 
determined through empirical data 
developed by the vendor (see Figure 
4). Also, costs can be minimized by 
using the vendor’s in-house standards 
rather than implementing new and 
untried fabrication methods and test 
procedures. 


Specifying Hi-rel Hybrid 
Microcircuits 


The trend in the design of RF com- 
ponents and thin-film RF and micro- 
wave mixers is to use hybrid micro- 
circuit construction and manufacturing 


techniques. These circuits, which are 
called MICs (microwave integrated cir- 
cuits) by many manufacturers, are 
being procured with an_ increased 
interest in reliability. In spite of the 
well-established use of the hybrids, the 
best way to maximize cost/quality 
value while minimizing manufacturing 
and procurement cycles is still un- 
known. 
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Figure 4. Screening must maximize 
potential failures to control the cost of 
a hi-rel part. 





A hybrid microcircuit consists of a 
single-package electronic subsystem 
utilizing a substrate, with film inter- 
connects and some film passive com- 
ponents, onto which unpackaged dis- 
crete active and passive components 
are attached. Low-frequency linear 
and digital hybrids have been popular 
since the late 1960’s, even for non- 
military applications. 


Because of the microwave industry’s 
specialized nature, it has been isolated 
from the general semiconductor com- 
ponent developments from which the 
hybrid has evolved. As a result, it has 
taken more time to adapt the new 
manufacturing technology. In addition, 
the design of hybrids for microwave 


applications are difficult to modify for 
optimum manufacturing. Unlike low- 
frequency components in which para- 
sitic effects can be neglected, the per- 
formance of an MIC depends more on 
its physical configuration. 


Today, most of the hurdles have been 
overcome and an increased number of 
new designs are using microcircuit 
techniques with increasing advantage 
and confidence. 


Figure 5 shows a typical cascadable 
amplifier arrangement. Hybrids of this 
type are inherently more compatible 
with high-reliability applications than 
their printed-circuit counterparts. Most 
significantly, the number of inter- 
connects (potential weak links in the 
reliability chain) is reduced by a factor 
of two to four. Furthermore, all of the 
components in a hybrid are in a small, 
common, hermetic package. The same 
production facilities used for a standard 
product line can also produce high- 
reliability units. The best manu- 
facturing philosophy establishes a high- 
quality base on the standard line. Most 
high-reliability requirements should be 
able to be met through additional pro- 
cessing or testing rather than changes 
in the manufacturing procedures. 


Hybrid Screening 


Since the hybrid microcircuit extends 
from the semiconductor industry, two 
previous MIL-STD documents are used 
by all experienced hybrid customers 
and manufacturers: MIL-STD-883, 
“Test Method and Procedures for 
Microcircuits,’ and MIL-M-38510, 
“General Specifications for Micro- 
circuits.”’ Since ‘‘883”’ and ‘‘38510” 
provide such appropriate industry 
standards, less applicable documents 
(such as MIL-STD-202 and MIL-STD- 


Figure 5. Typical cascadable amplifier arrangement. 
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750) merely add time and cost to the 
specifying/manufacturing cycle. 


MIL-STD-883 compiles the many 
environmental tests, electrical tests, 
and process controls to which any 
semiconductor-based electronic com- 
ponent may be subjected to detect 
quality and_ reliability problems. 
Methods 5004 and 5008 of this 
standard suggest tests to be performed 
on a 100-percent basis (testing of each 
and every part) to screen potential 
failures. In particular, Method 5008, 
the more current section, is being 
adopted by the hybrid industry. 


Ninety percent of all hi-rel hybrid 
microcircuits are currently screened 


to the Class B level of Method 5004 or 
0008, with minor variations according 
to the specified product and applica- 
tion. Because of the widespread use of 
the hybrids and the resultant standard- 
ization of screening, both customer 
and manufacturer benefit with lower 
costs and better test correlation. For 
these reasons, the continued use of 
MIL-STD-883 is very important. 


Screening, and monitoring of fabri- 
cation processes can be applied during 
three stages of production: on the 
individual parts (piece parts) that go 
into the assembly, during manufacture, 
and after a unit is sealed and func- 
tionally complete. The relative costs 
usually decrease for these successive 
stages, unless a well-identified yield or 
reliability problem exists that can be 
best addressed at a lower level. 


Because the extremely small hybrid 
piece parts, such as silicon chip bipolar 
transistors (see Figure 6) and multilayer 
chip capacitors, have no attached leads 
or packages, screening at this level is 
very expensive. Due to the uniqueness 
of small, unpackaged and _leadless 
devices, the customer needs to be 


especially well informed about the 
necessity of screen requirements at this 
level of manufacture. 


Chip transistors can be tested by scan- 
ning electron microscope inspection, 
100-percent visual inspection, 100- 
percent DC probing, visual and sheer- 
strength testing of die attachability, 
wire bonding test, and burn-in or life 
tests. The sample testing is performed 
on a wafer or on a wafer diffusion lot 
for qualification. 


Chip capacitors can be screened by 
100-percent electrical testing (dielectric 
withstanding voltage, insulation resis- 


tance, and dissipation factor), 100- 


percent visual inspection, and sample 
bondability testing. Life and burn-in 
tests can be performed, but these are 
expensive and time-consuming. De- 
lamination and voiding problems can 
be detected through destructive 
physical analysis. 


Piece-part screening usually extends 
schedules by three to five months. 
Since many programs cannot tolerate 
this type of delay, hybrid manufac- 
turers should establish- standard in- 
house specifications, for additional 
screening on their standard parts 
inventory, based on their customers’ 
most common needs. They should also 
maintain an in-house stock of screened 
piece parts. Customers must assist by 
forecasting upcoming needs as early 
as possible. 


Screening can also ke applied during 
manufacture. This type of screening 
includes pre- and post-process destruct 
sample monitoring, and post-process, 
100-percent nondestruct screening of 
component attachment and wire bond- 
ing. Hybrid manufacturers have a 
responsibility to provide their custo- 
mers with an established level of pro- 
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Figure 6. Because hybrid piece parts, such as silicon chip transistors, have no attached 
leads or packages and are extremely small, screening at this level is very expensive. 
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cess quality control based on the best 
known common denominator of custo- 
mer needs. Screens which are more 
stringent than those established by the 
manufacturer will, therefore, be 
expensive. 


The third and best stage to screen a 
hybrid is after it has been sealed. 
Screening at this point produces the 
highest mean time before failure per 
dollar ratio. The most cost-effective 
screens are a manufacturer's own 
adaptation of Method 5004 or 5008 of 
MIL-STD-883 (as shown in Table 2). 


Test Method Condition 


B modified 

B; 24 hrs. 125°C 
B;-55°C to +125°C 
B; 10,000 Gs, Y1 
A,C;5x 10° at 
mcc/sec 

B; 160 hrs. T, = 85 
to 125°C 

App. Doc. Per applicable 
document 


External visual 2009 


Internal visual 2017 
Stabilization bake 1008 
Temperature cycle 1010 
Acceleration 2001 
Seal, fine and gross 1014 


Burn-in 1015 


Final electrical 


Table 2. Typical RF hybrid basic screen- 
ing per method 5008 of MIL-STD-883. 





MIL-STD-883 leads to several standard- 
ized screens including: internal visual 
inspection, bake tests, temperature 
cycle tests, centrifuge tests, fine-and 
gross leak tests, burn-in, and external 
visual inspection. Method 5004 states: 
“The user is cautioned to collect 
experience data so that a legitimate 
value judgment can be made with 
regard to the specification of screening 
level.’’ Again, the manufacturer usually 
has the best experience data. 


Although internal visual inspection is 
the only screen in this sequence prior 
to seal, itis performed after completion 
of an otherwise functional unit. Method 
2017, the only appropriate MIL-STD 
internal visual specification for hybrid 
microcircuits, is comprehensively writ- 
ten for a “‘typical’’ unit. It must be 
modified and amended for unique 
piece parts and other aspects of specific 
applications. The detail specifications 
should call for internal visual inspec- 
tion according to the manufacturer’s 
approved standards in compliance with 
the intent of 2017. 


Stabilization bake and temperature 
cycle tests are listed in Methods 5004 
and 5008 with test condition level C 
(150°C and -65° to +150°C, respec- 
tively). Level A (75°C and -55°C to 
+85°C) or level B (+125°C and -55°C 
to +125°C) should be specified for 
most hybrids with multilayer chip 
capacitors or other large components, 
substrates and packages, and relatively 
hard attachment alloys. 


The general screening levels, which 
were somewhat arbitrarily chosen for 


MIL-STD-883, originally addressed 
only monolithic circuits which do not 
possess the special conditions of 
hybrids. Similarly, asuggested constant 
acceleration level of 30,000 G (Con- 
dition E) was originally selected only 
for stressing wire bonds on mono- 
lithics without large mass components. 
Hybrids should only be stressed at 
5,000 or 10,000 G (Condition A and 
B, respectively). Excessive stress test- 
ing can actually reduce the MTBF 
of the components. 


For cost considerations, pre-burn-in 
electrical tests should only be specified 
if a critical parameter drift is of con- 
cern. Burn-in temperature com- 
mensurate with a maximum operating 
junction temperature of the highest 
stressed active device must be selected. 
A typical burn-in time for hybrids is 
160 hours (one week) the less 
common Class_S5 level testing requires 
240 hours! ° 


Differences Between RF Hybrids 
and Non-RF IC’s 


It is vital to understand the electrical 
and manufacturing construction dif- 
ferences between non-RF integrated 
circuits and RF hybrids relative to cost 
and type of testing. For example, a 
lot of non-RF integrated circuits may 
only require 30 minutes for complete 
testing. One lot of 100 RF hybrids 
with a similar number of tested para- 
meters and with customer-specified 
(rather than manufacturer standard) 
electrical testing takes two days of 
senior technician time plus supervision 
and engineering consultation. To maxi- 
mize product value, customers should 
utilize the manufacturer’s standard 
testing or, at least, carefully select the 
number and type of test points. 


Radiographic (X-ray) inspection, which 
is specified by approximately 15 per- 
cent of RF hybrid users, is relatively 
inexpensive to perform but can pro- 
duce very expensive yield losses, since 
radiographic detail may vaguely show 
possible flaws that will not affect the 
operation of the part under test. Strict 
adherence to X-ray inspection rejection 
standards will often cause many good 
parts to be scrapped. Since it can very 
effectively determine catastrophic 
damage occurring after internal visual 
inspection, X-ray testing is generally 
performed near the end of the screen- 
ing sequence. Because of the ambiguous 
nature of X-ray images, the inspection 
parameters and accept/reject levels 
should be sparingly and _ carefully 
chosen. This exemplifies the need to 
prevent misapplication of standards 
which could result in a very poor 
MTBF return per invested dollar. 


Particle impact noise detection (PIND) 
testing, one of the newest screens, is 


now being specified more often. PIND 
detects loose particles within sealed 
units by electronic monitoring through 
an acoustic coupler while the device 
is vibrated and mechanically shocked. 


The buyer (customer) of electronics 
parts will sometimes request a customer 
source inspection, in which the buyer 
sends his own inspector to observe 
certain phases of the fabrication pro- 
cess and to inspect test data and ob- 
serve the taking of test data. 


Customer source inspection is recom- 
mended only when the buyer has no 
experience with a particular manu- 


facturer’s product or knows of recent 
problems that warrant monitoring. 
Government source inspection (similar 
to customer source inspection, but 
with government inspectors) seldom 
contributes to the quality of the pro- 
duct if customer source inspection has 
already been performed, and can 
significantly contribute to schedule 
delay and costs. 


Table 3 summarizes the costs and 
schedule impact of most of the standard 
screens for both mixers and RF hybrid 
microcircuits. A detailed description 
of the screens and their purposes is 
shown in Table 4. 


TYPICAL RANGE OF ADDED 
DOLLARS IN THOUSANDS 


HYBRID AND MIXER 
ADDED SCOPE OPTIONS 


TYPICAL 100% 
BASIC SCREENING 


SPECIAL ELECTRICAL 
TESTING 


PRE-BURN-IN 
ELECTRICAL & DELTAS 


X-RAY TEST 


SHOCK TEST 


PIND TEST 


SrECIAL PROCESS 
MONITORS 


REWORK RESTRICTIONS 


CUSTOMER SOURCE 
INSPECTIONS 


GOVERNMENT SOURCE 
INSPECTIONS 


SCREENED PIECE PARTS 
FROM VENDORS 


SCREENED PIECE PARTS 
PER MIXER/AMP SUPPLIER 


BASIC DOCUMENTATION 
FOR MINOR CUSTOMIZING 


MAJOR PROGRAM 
SOF TWARE 


QUALIFICATION 


TYPICAL RANGE OF ADDED 
SCHEDULE OF WEEKS 


*Based on a typical |ot of up to 75 shippable devices. 


Table 3. Cost and schedule impact of standard screens (based on a typical lot of up to 75 


shippable devices). 
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Stabilization bake 

® A redistribution process for impurity atoms, follow- 
ing assembly and seal. 

@ Believed to be most effective when followed by 
thermal shock and burn-in. 

@ A low-cost screen. 


Temperature cycle/thermal shock 
Temperature cycling allows for an ambient dwell 
period between extremes; thermal shock has no 
dwell period and induces higher stress. 
Intended to produce stress due to differences in 
thermal expansion of the materials in the assembly. 
Exercise solder joints, welds, bonds and package 
seals. Also test adhesive quality of interface between 
trace and dielectric material on microstrip/stripline 
designs. 

@ A low-cost screen. 


Constant acceleration 

© Hybrid screen to detect weak bonds, poor com- 
ponent mountings, and poor substrate attach. 

@ A moderate-cost screen. 


Hermeticity 

@ For gross leak, a fluorocarbon immersion technique 
is used (1X10° atm cc/sec). For a fine leak, a 
helium tracer gas is detected with a mass spectro- 
meter (1X10°° atm cc/sec. typical). 
Both tests performed on hermetic designs to screen 
hardware which could have moisture or other 
package contaminants. 

@ A moderate-cost screen. 


PIND testing (particle impact noise detection) 

@ Vibration of the packaging while monitoring both 
visually (oscilloscope) and audibly for loose particles 
inside the package. 

Sensitivity standards for particle size yet undefined 
in the industry and test results are frequently non- 
repeatable and ambiguous. 

Detection of both conductive and nonconductive 
particles causes many reliable devices to be rejected. 
Discussion with the vendor recommended to deter- 
mine program impact. 

A very expensive screen. 


Mechanical shock 
@ Performed to demonstrate mechanical integrity and 


to verify design in worst-case handling conditions. 


© Typically specified as a qualification test or sample 


test; may be considered a destructive test. 
An expensive screen. 


High frequency vibration 


Demonstrates mechanical integrity; verifies ability 
of a design to withstand vibration levels encountered 
in aircraft, missiles, and tanks. 

Typically specified as a qualification test or sample 
test; may be considered a destructive test. 

A very expensive screen. 


Random vibration (unmonitored) 


For lumped element and microstrip/stripline designs; 
very effective in locating weak solder joints and 
poor epoxy bonds. 

Specified in lieu of acceleration for lumped element 
and microstrip/stripline designs. 

A moderate-cost screen. 


Burn-in 


Ra 
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Stresses the semiconductors, indicates parameter 
stabilization, and identifies marginal metallization 
defects and potential oxide shorts. 

Marginal units and infant mortalities detected in the 
electrical test following burn-in. 

A moderate-cost screen. 

diographic inspection (X-ray) 

One radiograph taken and inspected for particles or 
contaminants (greater than a predefined diameter) 
and for cracked or broken connections and com- 
ponents. 

Radiographs verify adequate coverage of solder for 
chip and substrate attach. 

Either the vendor's certified inspector should per- 
form the review or assist an inspector certified by 
the procuring agency. 

Value of test depends upon design, package, and 
seal techniques. (X-ray is often a cost driver due to 
subjectivity of the inspection, reduction in manu- 
facturing yields and, therefore, higher unit costs.) 
Program impact and details of accept/reject criteria 
should be discussed with vendor. 

An expensive screen. 


Table 4. Standard screening tests and their purposes. 


Specifying Hybrid Microcircuits 


The other appropriate document that 
should be applied in specifying hybrid 
microcircuits is MIL-M-38510. It estab- 
lishes guidelines for the design and 
manufacturing environments. This 
specification is intended to be broad 
and comprehensive in its interpreta- 
tion. The scope paragraph states: 
“Detail requirements, specific char- 
acteristics of microcircuits, and other 
provisions which are sensitive to the 
particular use intended shall be speci- 
fied in the applicable device specifi- 
cation.’’ Because of its general nature, 
MIL-M-38510 should never be specified 
without supplemental detail. 


Interpretation of MIL-M-38510 


Some areas of MIL-M-38510 fre- 
quently need further definition. Design 
is the first of these. Most hybrid manu- 
facturers use epoxy in some stage of 
construction. MIL-M-38510 - states: 
‘“‘No organic or polymeric materials 
shall be used inside the microcircuit 
package. . .unless otherwise specified.”’ 
The supplier should not assume that 
his epoxy will be approved. The cus- 
tomer should state in his detail specifi- 
cation which epoxies can be accepted, 
and the supplier must state in his 
quotation what epoxy he proposes 
to use. 
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Paragraph 3.7.1 (Rework Restrictions) 
of MIL-M-38510 is frequently over- 
looked. A manufacturer rarely imposes 
MIL-M-38510 rework restrictions on 
his standard product line. Although 
most manufacturers will not exper- 
ience a serious cost impact from the 
minor yield loss caused by such 
restrictions, the labor required to keep 
track of all the rework on unserialized 
and unsealed circuits can be sub- 
stantial. This area should be addressed 
in some detail with the manufacturer 
before the specification is written. 


Documentation helps maintain and 
insure reliability, but it can also create 
unnecessary additional costs if it isn’t 
properly utilized and interpreted. More 
than $100,000 can be added to the 
average hybrid manufacturer’s docu- 
mentation system if MIL-M-38510 is 
directly and literally applied, because 
it is of such a general nature. Never- 
theless, some hybrid customers con- 
sistently attempt to apply the full 
interpretation of MIL-M-38510 to 
contracts. In many cases, a customer 
only intends to use Appendix A 
(defines documentation requirements), 
which is a good general guideline. In 
such cases, the specificiation should 
state that the supplier’s documen- 
tation should meet the general intent 
of Appendix A and “shall be subject 
to review and approval.” That simple 
statement can save money, problems, 
and rebid cycles. 


Qualification 


Qualification (also called “‘first-article 
testing’) requires a set of sample 
environmental tests, many of which 
are destructive, that establish the 
reliability of a design. Qualification of 
a product type can be accomplished in 
any of the following ways: 


@ A vendor can perform qualification 
testing before or during the delivery 
of the first product hardware. 


® The procuring organization can per- 
form qualification of the first pro- 
duction hardware before and/or 
after it is in the system. 


® If qualification testing has been pre- 
viously performed on the same ora 
similar design, the vendor can pro- 
vide the procuring activity with a 
duplicate of or access to the data 
and history (qualification by 
similarity). 


Qualification by similarity (which is 
specifically allowed by MIL-STD-883) 
represents the most cost- and schedule- 
effective approach to verifying mechan- 
ical and electrical integrity. 


If new testing is definitely needed, 
sample sizes should be carefully dis- 
cussed with the vendor, since hybrids 
can be two orders of magnitude more 
expensive than the monolithic ICs for 
which most of the traditional sample 
sizes have been established. 


Nondestructive testing levels should be 
selected carefully and modified to be 
consistent with, and not to exceed, 
those chosen for 100-percent pro- 
duction acceptance screening. The 
specific tests performed in sample lot 
acceptance testing or quality con- 
formance inspection can be similar, or 
even identical, to those performed in 
qualification. However, qualification is 
intended to verify a design, whereas 
sample lot acceptance testing identifies 
lot-oriented flaws resulting from pro- 
duction processes and materials. 


Because of normal schedule con- 
straints, hybrid production quality 
conformance inspection almost always 
serves to satisfy qualification require- 
ments if qualification by similarity is 
unacceptable. Qualification and/or 
quality conformance inspection for 
amplifiers and mixer hybrids is per- 
formed according to MIL-STD-883, 
Method 5008, Groups A through D. 


Group A, electrical testing, which 
frequently duplicates and occurs con- 
currently with final production elec- 
trical testing, is customized for the 
particular device and _ application. 
Groups B, C, and D are generally per- 
formed without major modification to 
the MIL-STD. Frequently, tests can be 
omitted to reduce costs: these should 


be discussed with the manufacturer 
before specifying. Included in the tests 
that may be omitted are PIND testing 
(Method 2020), internal water-vapor 
content (Method 1018), and _ salt 
atmosphere testing (Method 1009). 


Specifying Hi-rel Mixers 

Because of the variety of military/OEM 
(original equipment manufacturer) sys- 
tems applications which employ RF 
and microwave mixers, a great demand 
has developed for high-reliability pro- 
grams of vastly varying scope. Several 
approaches may be selected for hi-rel 
RF and microwave mixer programs 
for the military/OEM market: 


e “Off-the-shelf’’ catalog products 
can be screened to customer require- 
ments (“‘screened standard’’). 


@ A catalog design can be specified 
with hi-rel manufacturing controls 
(including assembly by certified 
personnel) and screening. 


@ A custom design can be specified 
with hi-rel manufacturing controls 
and screening. 


@ Mixers can be specified according 
to MIL-M-28837. 


The first, screened-standard option 
offers quickest delivery at the lowest 
cost. In many cases, the catalog model 
may be a stock item and only lead 
time (generally, the length of time 
from when an item is ordered to the 
time that it is shipped) for the specified 
environmental screening and/or selected 
electrical testing will be required. Costs 
of the screened-standard option con- 
sist of the catalog model unit price, 
plus the yield factor (associated with 
the screening or the electrical selection) 
and a lot charge determined by the 
magnitude of the screening program. 
Lot charges can range from $2,000 to 
$5,000 and are often amortized over 
the quantity of units in a screening lot. 
Deliveries of screened catalog items 
can range from four weeks (if the item 
is in stock) to nine weeks. 


A hi-rel program utilizing a catalog 
design, the second program option, 
offers the customer a wide range of 
flexibility. If a reliability-proven catalog 
design can be used, all other aspects of 
the program can be tailored to the 
needs of the customer. A hi-rel spe- 
cialist can recommend the most effec- 
tive screening options, and a program 
can be proposed to meet the cost, 
delivery, and performance guidelines 
specified. In some cases, trade-offs on 
specified performance versus cost and 
delivery are considered, and a unique 
program is defined to meet critical 
requirements. i 


The magnitude of the hi-rel program, 


including cost and delivery, is deter- 


mined by any or all of the following 
factors: 


@ Utilization of screened internal 
components. 


@ Hi-rel assembly by certified assem- 
blers at laminar flow benches (work 
benches with a filtered air system) 
in a controlled area. 


@ Hi-rel documentation (i.e., accep- 
tance and qualification test docu- 
ments, assembly procedure, elec- 
trical test procedure, screened inter- 
nal component, etc.). 


@ Design reviews. 


@ Customer. and government source 
inspections. 


@ Acceptance testing. 
@® Qualification testing. 


Specifying screened internal compo- 
nents has a major impact on cost and 
delivery. For example, hi-rel diode 
quads which are used in many mixers, 
can range from $75 to $175 in small 
quantities, and require lead times from 
12 to 20 weeks. Recently, lead times 
on. “‘special’’ order or hi-rel SMA con- 
nectors have become extremely high, 
requiring up to 30 weeks. If screened 
internal components are _ required, 
delivery of the mixers can range from 
24 to 30 weeks after completion of 
acceptance testing (excluding “‘special’’ 
connector procurements). 


If a customer requires mechanical 
and/or electrical characteristics which 
cannot be satisfied by a catalog design, 
a custom design (the third program 
option) can be proposed. This option 
is constrained by the high cost and 
long lead time associated with new 
designs and prototype tooling and 
machining. A risk factor is also in- 
volved with qualifying a new design. 
A custom design can require 6 to 12 
months for first-article delivery, and 
nonrecurring engineering (NRE — a 
one-time design cost) charges can run 
$15,000 to $30,000 or more. Any or 
all hi-rel options of a preestablished 
design are also available with a cus- 
tom design. 


The MIL-M-28837 mixer specification 
has fostered the fourth program 
option. Since the military system 
designer must use MIL standard parts 
when available, a military specification 
to govern the design and performance 
characteristics of RF and microwave 
mixers has been needed. With the 
availability of MIL-M-28837 (which 
includes addendums or ‘“‘slash sheets’’ 
to detail the mechanical and electrical 
characteristics for each previously- 
provided mixer), the system designer 
can specify any existing component 
and be assured that a nonstandard 
parts request will not be required. 


Unfortunately, MIL-M-28837 is very 
new and the Defense Electronics 
Supply Center (DESC), which governs 
vendor qualifications, has only recently 
authorized manufacturers to begin 
qualification of various slash-sheet 
products. Therefore, no vendor cur- 
rently has mixers qualified under 
MIL-M-28837. 


Although qualified ‘off-the-shelf’ 
devices are not yet available, a customer 
can specify: “The subject mixer shall 
be capable of meeting the require- 
ments of MIL-M-28837.”’ A nonstan- 
dard parts request must continue to 
be submitted to the military for any 
mixer not qualified to an existing slash 
sheet or having its own slash sheet. 


In summary, MIL-M-28837 will provide 
end users and manufacturers with the 
following advantages: 


@ An option to procure qualified 
parts without nonstandard parts 
request — saving time, dollars 
and effort. 


@ Eventual “off-the-shelf” availability 
of MIL-M-28837 qualified screened 
or unscreened mixers. 


@ An industry standard for mixers 
allowing specification uniformity. 


@ Lower costs due to higher volume 
of standard units and deletion of 
qualification testing. 


@ “Plug-in” replacement availability 
from all qualified vendors. 


@ Elimination of “‘special’’ procure- 
ment documentation and associated 
cost. 


Mixer Design Technologies 


The three mixer design technologies 
now available in industry vary in 
frequency capabilities. In some cases 
the technologies can be interchanged 
to produce performance as well as 
reliability advantages, but the recom- 
mended screening for each will remain 
quite different. The most effective 
screening program is not only deter- 
mined by the system environment, but 
also by the design technology used. 


Lumped element mixers with toroidal 
transformers are applied at frequencies 
below 3 GHz (see Figure 7). One or 
two monolithic diode ring quads 
(hermetic or epoxy encapsulated) are 
combined with discrete resistors, capa- 
citors, and diodes. This type of mixer 
is constructed in a variety of packages 
with highly adhesive, low-outgassing 
epoxies, and has bi-, tri-, or quadfilar 
wired assemblies. MIL-STD-202 screen- 
ing is most applicable to this tech- 
nology. 


Microstrip and stripline mixers find 
application between 3 and 18.5 GHz 
(see Figure 8). The low-loss, printed 
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Figure 7. Lumped element mixers with toroidal transformers are applied at frequencies 


below 3 GHz. 


transmission lines offer consistent cir- 
cuit repeatability. One or two mono- 
lithic diode quads are used, each in 
epoxy-encapsulated or hermetically 
sealed ceramic packages. Since this 
construction uses fewer components 
and solder connections, it produces 
higher MTBF than lumped element 
designs. Highly adhesive, low out- 
gassing epoxies are used in the micro- 
strip/stripline as well as the coaxial 
packages. MIL-STD-202 is also appro- 
priate for screening these mixers. 


Thin-film technology produces mixers 
for use between 10 MHz and 18.5 GHz 





with the lowest loss characteristics and 
the highest circuit repeatability (see 
Figure 9). Below 3 GHz, designs usually 
include a ceramic (alumina) substrate 
with printed tantalum nitride resistors, 
chip capacitors and diodes, and 
toroidal coupling. Such mixers use 
solder reflow or gold epoxy for com- 
ponent attachment, and TO-8 ofr 
flatpack hermetic packaging. 


At higher frequencies, alumina (3 to 
18.5 GHz) and quartz (above 8 GHz) 
substrates are used and are brazed toa 
gold-plated carrier assembly. Beam 
lead diodes and capacitors predominate 


Figure 8. Microstrip and stripline mixers find application between 3 and 18.5 GHz. 
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and are attached through thermo- 
compression. The carrier assembly is 
normally housed in a nonhermetic 
coaxial housing with SMA connectors. 
Of the three technologies, thin film 
requires the highest investment and 
the longest lead times. It is covered by 
MIL-STD-833. 


Because of the significant differences 
in mixer design technologies, one 
screening program can’t suffice for all 
devices. With the exception of thin- 
film mixers, all other designs adapt 
directly to MIL-STD-202 (‘Test 
methods and procedures for micro- 
electronics’’). The earlier screening dis- 
cussion for thin-film hybrid products 
applies to thin-film mixers as well. 


In addition to improperly specifying 
MIL-STD-883 for lumped element and 
microstrip/stripline mixers, there are 
several other misconceptions concern- 
ing high reliability screening for mixers. 


Time and money can be saved by 
adhering to the following suggestions: 


@ Don’t specify hermeticity, humid- 
ity, and salt spray tests on non- 
hermetic packages. 


@ Don’t specify fine-leak hermeticity 
testing on packages with coaxial 
(SMA) connectors. (There. are solu- 
tions to this problem; discuss this 
with the vendor before specifying.) 


@ Recognize that utilization of con- 
nectors greatly reduces MTBF. 


@ Realize that most mixer designs 
are not repairable. (Discuss this 
matter with the vendor before 
specifying repair clauses. ) 


@ Don’t specify burn-in with an RF 
source due to the cost impact of 
commiting expensive test equip- 
ment. (A bum-in requirement can 
be easily satisfied by injecting a 
60-Hz signal into the I port of the 
mixer. While the diodes are 
repeatedly switched on and off, 
the junction is heated to the maxi- 
mum recommended temperature.) 


@® Don’t specify large samples for 
‘destructive’ testing. A_ typical 
sample of two units serves to verify 
design integrity while minimizing 
costs. 


@ Don’t specify operating tempera- 
tures above 100°C. (Most mixer 
designs carry a 100°C maximum 
operating temperature with maxi- 
mum storage temperatures’ to 
125°C. However, for ease of 
specification, a 100°C maximum 
for storage and operating is 
common.) : 
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Figure 9. Thin-film technology produces mixers for use between 10 MHz and 18.5 GHz. 


@ Don’t specify acceleration tests for 
the lumped element or microstrip/ 
stripline technologies unless truly 
applicable. (In most cases, vibration 
is a much more effective and 
applicable screen.) 


Mixer Tests Undefined 


No military test specification exists 
which clearly defines qualification and 
acceptance tests for lumped element 
and microstrip/stripline mixers. 
Although MIL-STD-202 delineates 
many screening tests applicable to 
mixers, this specification was not pre- 
pared specifically with mixers in mind. 
Consequently, numerous discrepancies 
are created when only test conditions 
guide general specifications, they must 
be modified for different designs and 
environments. 


As stated earlier, qualification testing 
is performed specifically to demon- 


strate design integrity, while accep- 
tance testing (Group A) demonstrates 
lot integrity. If specified, temperature 
(Group B) and mechanical (Group C) 
tests are performed for proving lot 
acceptability. 


Qualification tests can cost from 
$5,000 to $10,000 and involve lead 
times from 10 to 15 weeks. The costs 
of acceptance testing (through Group 
A) typically ranges from $3,000 to 
$6,000, with the magnitude of the 
electrical test program determining the 
higher cost. Delivery upon completion 
of Group A testing requires five to 
seven weeks after completion of 
assembly, pre-seal visual inspection, 
electrical testing, and seal. Group B 
and Group C testing can add $4,000 
to $6,000 to the cost, depending on 
the extent of the electrical and 
mechanical screening, and requires 
another five weeks following com- 
pletion of Group A. 
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2 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 








e LOW NOISE: 2.4 dB (TYP.) 
© LOW VSWR: 1.3217 ¥Py) 
e HIGH GAIN: 16 dB (TYP.) 





Specifications * Outline Drawings 


Guaranteed Al 


Characteristics Typical re 
0°-50°C -54°C -+85°C 






Frequency (Min.) 1-600 MHz | 5-500 MHz | 5-500 MHz oo i 
(5. 08) 

. 025 (. 63) 

Small Signal Gain (Min.) 16 dB 15 dB 14.5 dB ae : 
: pa 018 * yy (45) DIA. 
Gain Flatness (Max.) +0.2 dB +0.7 dB +1.0 dB (12.70) > 4 PINS 
300+.010 | DIA. 
DIA B.C. 


GROUND 
50 OHM OUTPUT 


Noise Figure (Max.) 2.4 dB 3.0 dB 3.5 dB 


50 OHM INPUT ~ 


Power Output at 1 dB Compression (Min.) | -1.0 dBm | -2.0 dBm -3.0 dBm 
+ DC VOLTAGE 


VSWR (Max.) Input/Output 124 1.8:1 2.0:1 


DC Current (Max.) at 15 Volts QOmA 11 MA 127 mA DIMENSIONS ARE IN INCHES (MILLIMETERS) 


+ .005 (.13) UNLESS OTHERWISE SPECIFIED 





*Measured in a 50-chm system at +15 Vdc Nominal. 











CA1 
Typical Intermodulation Performance at 25°C 0.820 
; ; y 20.82) 
Second Order Harmonic Intercept Point .... ...............+15dBm (Typ.) i100 #4 
(25.40) if 
Second Order Two Tone Intercept Point....................+10 dBm (Typ.) a oes) ere 
Third Order Two Tone Intercept Point.....................+11 dBm (Typ. 0.375 
‘ ces 0.500 0.460 pee eee 0.310 
(12.70) (11.68) 
DC BIAS OUTPUT} (7.87) 
tt! 
i j enn ef 
Absolute Maximum Ratings L RF CONNECTOR KK 0.450 
0.310 INPUT ae rr la (11.43) 
Storage Temperature.................000-002222222..762°C to +125°C alr ae <7 
z ° MOUNTING (11.68 + 0.25) ( ) 
Maximinn Gate Tenviperatite. 2 2c... 2. ood a Awe ee hv ew ew eda. 128 SURFACE 0.180 MOUNTING HOLE 
(4.57) 2-56 UNC -2B X 0.15 DEEP 
Maxitvain OG V0ue08 665 kee He RS eS ee Ae ee IO THREADED INSERT 
y (4) PLACES 
Maxi i en GR er ae oR em: m 0.810 + 0.010 A 7 
ies Continuous RF Input Power bg dB peo | om 022 : 0.01 
Maximum Short Term RF Input Power.......................90 Milliwatts eee oe TLE 


(1 Minute Max.) 


O 5 Watt DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Maximum Peak Power.............. + .015 (.38) UNLESS OTHERWISE SPECIFIED 
(3 usec Max.) 


° ° 
a Series Burn-In Temperature (Case) a) Vide: Venn ap eee OS ee SES ee, Cll, ww. wife Se carers. as 125 *WJ-CA1 is standard WJ-A1 installed in miniature SMA connector housing and 


guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C Typical Automatic Test Data 





Gain Vec =15V 

7 FREC! LIS USF GAIN 
et LL -- T MHZ IN OUT 

Y 16 SS ss 7 
= Mm [om 7 IN 198 1.1 2 16.6 
: CHET Py 308. 113113 é.0 
400, 1.2 1.2 16.1 
2 Sao. i. 1.5 16.3 
THRONE? te 600, 2.1 1,9 15.4 


Linear S-Parameters 









2 
z FREG S11 Sey S12 See 
< MHZ MAG FING MAG ANG MAG ANG MAG ANG 
100, . HE, 94.1. 6.33 146.7 .10 -13.1 48 -151.5 
FREQUENCY - MHz 20, ay 51.8 6.38 .118.2 16 -19.€ 16 -146.9 
eis) .14 21.5 6.32 oA. & 16 -30. 4 12 -165.3 
40) L899 -18.1 6.38 61.6 16 -42.¢ 215 161.1 
Q : SoG. . 6, 166.8 6.57 24.7 12 -58.8 .20 109.3 
Noise Figure EGG, 36 10@.7 6.23 -21.4 12 -81.2 221 49,1 
FOG, 67 Sa.6 4.34 -69.2 11 -108.3 .40 ~8.2 
ih SOG, 7S 14.9 2.45 -162.5 Of -125.7 41 -50.9 
a=] 
Ome ee 
= PL Tipe] 
2, ot ot 
we Lt 2 10 20 50 100 30 500 700 
S FREQUENCY - MHz 


i © | 
° 
= 
@ 
=| 
Oo 
Cc 
fa 
x) 
c 
oe 

sd 


-_- oOo 


e B10" a 50 100 300 500 700 
FREQUENCY - MHz 
at 1 dB Gain Compression. 


— 


POWER OUTPUT - dBm 
ns ' 





FREQUENCY - MHz 
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WJ-A3 


2» TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


e LOW NOISE: 3.3 dB (TYP.) 
e LOW VSWR: 1.3:1 (TYP.) 


Specifications* 


Guaranteed 


Characteristics wala ° 
0°-50°C =-54°C -~+85°C 


Typical 





Frequency (Min.) 4-550 MHz | 5-500 MHz | 5-500 MHz 
Small Signal Gain (Min.) 16.508 14 dB 13.5 €aB 
Gain Flatness (Max.) +0.2 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 3.3 dB 4.0 dB 4.5 dB 
Power Output at 1 dB Compression (Min.) | -1.0 dBm | -2.0 dBm =3,0 dBm 
VSWR (Max.) Input/Output 1 aes 2.0:1 
DC Current (Max.) at 15 Volts 9mA 11 mA 12 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................-... +17 dBm (Typ.) 
Second Order Two Tone Intercept Point..................-. +12 dBm (Typ.) 
Third Order Two Tone Intercept Point.................-..-. +11 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature... .......... 00.0. ee es -62°C to +125°C 
Maximum Case Temperature..............0 00000 eee eee eee 125°C 
Maximum DC Voltage oc igs bee ew eb aie oe se ree we oe ee Ea +18 Volts 
Maximum Continuous RF Input Power....................-2055 +13 dBm 
Maximum Short Term RF Input Power...............-......-.. 50 Milliwatts 
(1 Minute Max.) 
Maximun Peak Power... 4..< .6 06.08% 2 «wwe ees VE ee OE wee ea x 0.5 Watt 
(3 usec Max.) 
"“S” Series Burn-In Temperature (Case) ................-....---000- 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 













A3 
450 
’ TT ake i 
200 
_ 6.0 2 025 (. 63 
025 (, 63) 
} 185+ .015 | TT 
(4,70) 
els ong * (45) DIA. 
500 + .002 
(12.70) RIS 
300 + .010 ae 
DIA B.C 
epee inet 50 OHM OUTPUT 
+ DC VOLTAGE 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
CA3 
| |. 0.820 
: (20.82) 
1.000 qi Pp 
(25.40) te 
: PRODUCT LABEL AREA 
0.375 
ca Kaas = (652) TYP (2) PLACES ae 
(12.70) (11.68) DC BIAS OUTPUT| (7.87) 
| | 
RF CONNECTOR A 4 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES 0.460 
0.460 + 0.010 9) | =| | (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 
Y (4.57) 2-56 UNC -2B X 0.15 DEEP 
seca aaa ae THREADED INSERT 
(4) PLACES 
0.810 + 0.010 
0.320 + 0.010 
(20.57 + 0.25) 0.095 0.250 q (8.12 + 0.25) 
(2.41) (6-99) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38}) UNLESS OTHERWISE SPECIFIED 


*WJ-CA3 is standard WJ-A3 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 





Vec = 15 V 

FRE = SMR = USWR ©= GAIN 

MHZ IN OUT DE 

100. 1.3 1.3 15.2 

200. 1.2 3 15.2 

1 2 5 1 2 50 10 300 500 700 See. aca a, oe 
FREQUENCY - MHz 400. 1.3 fhe, 11 

m SoG. 1.4 1.4 15.4 
60g. 1.4 1.400 14,7 





Ht eat | aa a 
|| Le ae 







2 6 ay ex 5 00 | al Linear S-Parameters 
zs 6 al ? . 
= FREQ S11 S21 S12 Sze 
ae aii Aad TINS MHZ «MAG ING «= MAG ING © MAGANG MAG ANG 
P| 100 sti 15¢.5 5.7 154.4 .10 +453 12 128.7 
ttn] 200 11 1@2.6 5.7 132.6 .16 2.5 15 88.7 
- 300 .12 69.6 5.7 111.1 11 a 18 65.0 
Y 2 5 50 490 eg ke 42.9 5.7 28.5 11 ~3.6 18 48.6 
50a. 215 12.2 5.64 62.9 12 =7.3 17 45.9 
FREQUENCY - MHz 6G, er -15.8 5.46 49.5 13 -~11.6 18 63.0 
? 215 -25.6 4.87 2.2 13 46.7 32 65.& 
GAG .14 -54.1 3.64 26.2 14 -23.5 47 51.5 


Noise Figure 


. mae 505) ee a H+] 
ont Ai} 


2 
1 






NOISE FIGURE - dB 


“REOUENE. i 


By 
Oo 
= 
@ 
=| 
oO 
Cc 
=" 
xe] 
c 
o> 
* 





' 
_ 





1 2 700 
eerie ei 
“at 1 dB Gain Compression. 





POWER OUTPUT - dBm 
nm 


VSWR 


OUTPUT 
ae a 


VSWR 





FREQUENCY - MHz 


ov 


WJ-A5 


3 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 





e FLAT BANDWIDTH: < +.3 dB 
Lee) 

e LOW VSWR: < 1.2 INPUT, < 1.5 
OUTPUT TI Ye! 

e WIDE POWER SUPPLY RANGE: 
+6 TO 420 VOLTS 

e WIDE TEMPERATURE RANGE: 
-54°C TO +100°C 





Specifications* Outline Drawings 


a Guaranteed AS 
Characteristics Typical 0°-50°C -54°C-+100°C 





450 
; Stina wee 






Frequency (Min.) 3-550 MHz | 5-500 MHz 5-500 MHz a | 7 

[185 + 015 TT ee 

P P ° (4.70) 
Small Signal Gain (Min.) 14.8 dB 14 dB 13.5 dB ae. a peal £018 * Oy (45) DIA. 
. =; : 
Gain Flatness (Max.) +0.2dB | +0.7dB +0.7 dB wi Het tS 
“DIAB.C. eaainb 

Noise Figure (Max.) 4.5 dB 5.5 dB 6.0 dB ed Guin ANbin 50 0HM OUTPUT 


Power Output at 1 dB Compression (Min.) | +8.5 dBm +7 dBm +7 dBm 


+ DC VOLTAGE 


VSWR (Max.) Input/Output 1.3:4 1.8:1 2.0:1 


DC Current (Max.) at 15 Volts 25 mA 28 mA 30 mA 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


* Measured in a 50-ohm system at +15 Vde Nominal. CA5 


Typical Intermodulation Performance at 25°C 














0.820 
20.82) 
Second Order Harmonic Intercept Point .................... +41 dBm (Typ.) 
Second Order Two Tone Intercept Point..................-. +36 dBm (Typ.) PRODUCT LABEL AREA 
Third Order Two Tone Intercept Point..................... +22 dBm (Typ.) _<_0.375 typ (2) PLACES 
0.500 0.460 ~ (9.52) 0.310 
oe a+ DC BIAS =e (7.87) 
——_ B cup LES 
H : La peel Th A 0.450 
Absolute Maximum Ratings Fo atyr | SMA ROI FERIRLE) nae 
2) PLACES 
Siciaad Vermette. nef GaS 2 Fn Cele es Me ek ks -62°C to +125°C CD eacaiie i |. ae 
5 ° MOUNTING (11.68 + 0.25) 
Maximum Case Temperature... 2. cc eee ee ee ee 120 CG SURFACE 0.180 MOUNTING HOLE 
(457) 7 2-56 UNC -2B X 0.15 DEEP 
Mesiaum OC VoOiaGe ... 0 2 oe he SS ee Be a Ee eee ge +21 Volts THREADED INSERT 
: i; 2 .(4) PLACES 
Maximum Continuous RF Input Power.............--.--55555055 +13 dBm 0.810 + 0.010 Kies casi 
on (20.57 + 0.25) aa 
Maximum Short Term RF Input Power.............-.-.---+--55 50 Milliwatts ice = Ms (8.12 + 0.25) 
(1 Minute Max.) | 
Waximum Peak Power... . 6.4 ceed o ev eae cae basse se Pea meee mS 0.5 Watt DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 
(3 usec Max.) 
. 5 ° *WJ-CAS is standard WJ-AS installed in miniature SMA connector housing and 
we Series Burn-in Temperatu re (Case) wh *- Ret. co oe uu A OE 1 25 c guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. ’ 


Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C 


DC Power Drain 
vs. Supply Voltage 


Second Harmonic Suppression 
Gain vs. Power Out 


-10 







@1dB GAIN COMP PT. 
2ND HARMONIC 
















] 2 a 10 20 50 =: 100 st 500 1000 
FREQUENCY - MHz 


S 
1 20 50 100 5 
FREQUENCY - MHz 2 -30 
= 
16 S 
© \<| TA=25°C S -40 
ed : EAA LATA SEY WDE c 
- 1 ——<—— = 
4 oe  Tan100°C | Vec*15V Penn | ae nr 
Het. ee ee oS ees oe 
: eee 
~ 





Noise Figure a0: 15. -10- 5 
POWER OUTPUT - dBm 








ax 6 
x Vcc - VOLTS 
& 5 
© 
i Third Harmonic Suppression Two-Tone Third Order Output 
S vs. Power Out Intercept Point vs. Supply Voltage 
3 
I 2 5 10 2 50 100 200 500 30 
i 
FREQUENCY - MHz a Vcc=15V- Ee 
= Ss 
< ' 
z 2 25 
= ro) 
< 1 dB GAIN COMP PT. a. 
S 3 RD HARMONIC i 
> 2 
= #1 dB GAIN COMP PT. a 
S 4TH HARMONIC = 
ALS SY SS SE = = 
“1-2 5 10 50 10 20 50 100 5& = 
FREQUENCY - MHz ad ro) 
15 
“5 Ws 8 5 6 & 2 8 1 2 14 6 1% 20 2 24 
Input VSWR POWER OUTPUT - dBm Vee - VOLTS 


Over Temperature 


— 

a TA=100°C 
= ° 
ilk i oes os 

=k ) 





"7 * 2 5 10 20 50 100 200 500 1000 





tJ eS 
cbeNee Wits Typical Automatic Test Data 
Vec = 15 V 
FREC! HISAR: LISD GHIT 
MHZ It CIT IE 
166, | Le 14.7 
2O6, oe 1.4 14.9 
300. 1.1 io 1a 
FREQUENCY - MHz ri a = 5 
606, 1.4 1.3 14.2 









Output VSWR 

Over Temperature 

en Oe 

See 8d We aby ies, | 
a rr Pa 
oy Ee SLs ee a 7 
a ————— | |, Ur, 
aol 2 5 10 20 50 100 20 500 1000 


FREQUENCY - MHz 


Power Output* 
16 


7 ee eee ae 


Vec=12V 
6 Vcc=l0V 


Vec=8V 


l 2 5 10 20 50 100 200 500 
FREQUENCY - MHz 


POWER OUTPUT - dBm 
co 


‘at 1 dB Gain Compression 










Linear S-Parameters 
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83S oe Fe 
Aa SF -~re.4 
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17 ~90. 
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2 


TO-8 CASCADABLE AMPLIFIER 


WJ-AS- 





TO 500 MHz 


e FLAT BANDWIDTH: +.1 dB (TYP.) 

e@ LOW VSWR: 1.2:1 (TYP.) 

e WIDE POWER SUPPLY RANGE: +8 
TO F15-VOLES 

e EXCELLENT PHASE LINEARITY: 

+.8° (TYP.) 
Specifications* 
Characteristics 


Frequency (Min.) 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output at 1 dB Compression (Min.) 
VSWR (Max.) Input/Output 


DC Current (Max.) at 15 Volts 


*Measured in a 50-ohm system at +15 Vdc Nominal. 


Typical 


1-650 MHz 


15.5 dB 


+0.1 dB 


4 dB 


+9 dBm 


ag 


24 mA 








Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point 
Second Order Two Tone Intercept Point 
Third Order Two Tone Intercept Point 


Absolute Maximum Ratings 


Storage Temperature 
Maximum Case Temperature 
Maximum DC Voltage 
Maximum Continuous RF Input Power 
Maximum Short Term RF Input Power 


Maximum Peak Power 


”“S" Series Burn-In Temperature (Case) 


Weight approximately 2.0 grams (0.07 02.) 
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Guaranteed 
0°-50°C -54°C-+85°C 
5-500 MHz | 5-500 MHz 
14 dB 13.5 dB 
+0.5 dB +0.7 dB 
5 dB 5.5 dB 
+7 dBm +7 dBm 
ce 1071 
27 mA 29 mA 


+42 dBm (Typ.) 
+38 dBm (Typ.) 
+21 dBm (Typ.) 


Outline Drawings 


A5-5 


450 
y {ia ei ee 


200 
(5, 08) ee 
025 (, 63) 
b .185 + 015 a 
(4,70) 
= £018 * yy (45) DIA. 
500 + .002 A PINS 
(12.70) — 
300 + . 010 DIA. 






+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 











CA5-5 
0.820 
20.82) 
PRODUCT LABEL AREA 
0.375 
TYP (2) PLACES 
0.500 0.460 gent aan 
11.68 
He) “ ee DC BIAS OUTPUT i 87) 
ee © cup Y= — 
Pt SFY GND O69 
A A RF CONNECTOR K 4 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES _. 0.460 


MOUNTING (11.68 + 0.25) 
SURFACE 0.180 
(4.57) 


0.250 +t 
0.095 
(2.41) (6-39) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


MOUNTING HOLE 

2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 

.(4) PLACES 


0.320 + 0.010 
(8.12 + 0.25) 





0.810 + 0.010 
(20.57 + 0.25) 


*WJ-CA5-5 is standard WJ-A5-5 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 


Gain | Vec = 15 V 


PREG! WSF WSR GAIM 
MHE TH OUT TE 
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Noise Figure Linear S-Parameters 


FREG! S11 S2 Sle See 
HE ANG MAG ANG 


= 
ie 
5 
ti) 
aa 
mh 
= 
ae 
m 
ma 
be 
io] 








co 
Ly 1Oe, . 166.4 SPS 157.3 18 He 43 156.1 
7 Oe, . AE, 140.6 S.7? 37.8 ase) -11:7 ett ao. 3 
Fa) 308, 2 111.3 S82 116.6 sh) -17.9 as) 114.9 
c 400, Se -44.3 S82 qa.7 aS) -25.4 aS) 92.6 
a S00, ar -S0.8 S.S6 a. 2 asp) 32.1 ash) 74.8 
S BAG, 12 0 «0-184.4¢ °° 5.91 S7.9 asp) 38.6 . HE: 64.1 
= Tae, 170 -131.8 866,08 34.5 aS) -45..6 » HE: 69.3 
5 100 200 300 400 500 SB8, .ce —-ish.7 G.i1 S.6 ai? tee 16 rows 


FREQUENCY - MHz 


Power Output* 





POWER OUTPUT - dBm 





FREQUENCY - MHz 
at 1 dB Gain Compression 





FREQUENCY - MHz 
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WJ-A5S- 


> TO 600 MHz 
TO-8 CASCADABLE AMPLIFIER 


e FLAT BANDWIDTH: +.2 dB (TYP.) 

@ LOW VSWR: 1.3:1 (TYP.) 

e WIDE POWER SUPPLY RANGE: 
te Tori VOLTS 


Specifications* 

a ‘ Guaranteed 
Characteristics Typical 0° -50°C = -54°C - 485°C 
Frequency (Min.) 1-700 MHz | 5-600 MHz | 5-600 MHz 
Small Signal Gain (Min.) 16.0 dB 15.0 dB 14.5 dB 
Gain Flatness (Max.) +02 dB +0.7 dB +0.7 dB 
Noise Figure (Max.) 4.5 dB 5.5 dB 6.0 dB 


Power Output at 1 dB Compression (Min.) | +8.5 dBm +7 dBm +6.5 dBm 
VSWR (Max.) Input/Output 13) 1.05 2.031 


DC Current (Max.) at 15 Volts 24 mA 27 mA 29 mA 





*Measured in a 50-ohm system at +15 Vde Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point .................... +42 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... +38 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... +21 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature... .... <2 ec cc es hes be bee eee ees -62°C to +125°C 
Maximum Case Temperature.................0 000 cee e ee eee e ee 126°C 
Maximum DC Voltage .............02. 0.0.00 00 eee ee +17 Volts 
Maximum Continuous RF Input Power......................... +13 dBm 
Maximum Short Term RF Input Power...................-.-.. 50 Milliwatts 
(1 Minute Max.) 

Naam POak POWEF .. bc a. Gs be oR Oe ew ee Oe eS ES ee 0.5 Watt 
(3 usec Max.) 

“S"” Series Burn-In Temperature (Case)................-.0.0 00 e eee 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 


A5-6 


450 
’ Pen DIA. 









200 
(5, 08) L 
025 (, 63) 
A 1185 +015 aA 
(4, 70) 
+ 018 Oy 5) DIA, 
500 + .002 ; 
(12.70) = PINS 
300+.010 ' DIA. 
DIAB.C. 
50 OHM INPUT 50 OHM OUTPUT 
+ DC VOLTAGE ; 
ere 3 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 














CA5-6 
_. 0.820 
, (20.82) 
1.000, i 
(25. 40) 
heey PRODUCT LABEL AREA 
0.375 
Keo Sate A Prey ee — 
ae a DC BIAS OUTPUT| (7.87) 
Po oo oe ‘ets 
FeOS | Pe FB ony Le 
A RF CONNECTOR A A 0.450 
0.310 INPUT | SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES 0.460 
0.460 + 0.010 at aa 





Poe ee (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 >| MOUNTING HOLE 

(4.57) (x 2-56 UNC -2B X 0.15 DEEP 





THREADED INSERT 





y = (4) PLACES 

0.810 + 0 i 0.320 + 0.010 

(20.57 + 0.25) sts 028 TLE (8.12 + 0.25) 
(2.41) (6-35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA5-6 is standard WJ-A5-6 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 


Gain Vcc = 15. V. 





PREG LISI: LISP GAIN 
MHz IN CWIT TIE: 
wo 
aj 
, ‘ea, 1.2 1.2 15.2 
2 AG. 1.1 1.2 15.5 
< SG, 1.0 Lf 16.6 
aa 400, i | 16.6 
EG i> 1.3 16.2 
10 100 200 300 400 500 600 =Aa 1.5 1.5 16.4 


FREQUENCY - MHz 
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Linear S-Parameters 





<a FREG S11 S24 S12 S22 
, MHZ MIG ANG MAG ANG MAG AIG MAG ANG 

ud 
= 1 Ce, a? 161.8 6.16 155.1 as) -8.6 16 165.6 
oO 2a 25 134.9 6.25 133.3 as.) -14,.4 me 149.5 
re 200 ae 76.4 6.21 112.4 AS: -17.68 Ge, 136.7 
Lu hea 400 . 84 —-41.1 6.234 41.1 as -20.9 . BE 132.2 
S Saa, ae -81.8 6.423 62.4 sta) -26.6 oe 129.5 
2 60, .14 -116.9 6.55 41.6 .89 —22,4 213 127.4 
9 100 200 300 400 500 600 Tae, 26 -146.4 6.62 12.8 Lag -22.6 21 112.6 
FREQUENCY - MHz Soe, 25 176.6 6.24 -19,9 16 -47.5 e5) $3.5 


Power Output* 
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WJ-A7/ 


2 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


e HIGH OUTPUT POWER: +14 dBm 
(TYP.) 

e INTERCEPT POINT: +26 dBm 
(TYP.) 

@ LOW VSWR: < 1.2:1 INPUT; 
<— 1.0; WPT 

e FLAT BANDWIDTH: < +.3 dB 


(TYP.) 

Specifications* 
he Guaranteed 

Characteristics Typical 0°-50°C -54°C - +71°C 
Frequency (Min.) 3-550 MHz | 5-500 MHz | 5-500 MHz 
Small Signal Gain (Min.) 14.9 dB 14 dB 13.5 dB 
Gain Flatness (Max.) +0.2 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 5.5 dB 6.5 dB 6.5 dB 
Power Output at 1 dB Compression (Min.) | +14 dBm +13 dBm +12.5 dBm 
VSWR (Max.) Input/Output Tal 1.8:1 2.0:1 
DC Current (Max.) at 24 Volts 43 mA 45 mA 47 mA 





*Measured in a 50-ohm system at +24 Vde Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ................... 
Second Order Two Tone Intercept Point................... 
Third Order Two Tone Intercept Point .................... 


Absolute Maximum Ratings 


Storage Temperature. ... 0.2.0... 0.0... 00. eee ee eee 
Maximum Case Temperature...................0200005. 
Maximum DC Voltage ............ 20.2... 022 eee eee 
Maximum Continuous RF Input Power.................... 
Maximum Short Term RF Input Power.................... 


Maximum Peak Power ....................2 000 eee eae 


Weight approximately 2.0 grams (0.07 oz.) 


ae 


.+47 dBm (Typ.) 
.+45 dBm (Typ.) 
.+26 dBm (Typ.) 


Pe aes 1 Watt 





Outline Drawings 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


CA7 


si 0.820 
~ (20.82) 


* ee 
PRODUCT LABEL AREA 


Sei TYP (2) PLACES 
0.310 


DC BIAS OUTPUT) (7.87) 
ey | Y 


pee GND S| 





RF CONNECTOR A A 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES 0.460 
0.460 + 0.010 9) | ™ (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 
pee (4.57) 2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
(4) PLACES 
0.810 + 0.010 0.320 + 0.010 
A Se ORT stete o aa are (8.12 + 0.25) 
(2.41) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA7 is standard WJ-A7 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 
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WJ-AY 


2» TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


e HIGH OUTPUT POWER: +22 dBm 
fLYP.) 

6 HIGH THIRD ORDER I.P.: +35 
dBm tT yP,) 

e WIDE POWER SUPPLY RANGE: 
+15 TO +24 VOLTS 


Specifications* 


eee : Guaranteed 
Characteristics Typical 0°-50°C ° 


-54°C - +71°C 





Frequency (Min.) 3-550 MHz | 5-500 MHz | 5-500 MHz 


Small Signal Gain (Min.) 11 dB 10 dB 
Gain Flatness (Max.) +0.3 dB +1.0 dB 
Noise Figure (Max.) 8 dB 10 dB 
Power Output at 1 dB Compression (Min.) | +22 dBm +20 dBm 
VSWR (Max.) Input/Output 1.4:1 2.0:1 


DC Current (Max.) at 24 Volts 110 mA 121 mA 


*Measured in a 50-ohm system at +24 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ................... 
Second Order Two Tone Intercept....................... 
Third Order Two Tone Intercept Point .................... 


Absolute Maximum Ratings 


Storage Femperature wc ew eee we ew ad 
Maximum Case Temperature................. 00000 e aes 
Maximum DG Voltage... oo. we ee a le we eae wees 
Maximum Continuous RF Input Power.................... 
Maximum Short Term RF Input Power.................... 


Maximum Peak Power .................000ee0e ee eeeeae 


“S"’ Series Burn-In Temperature (Case) ................... 
Proper heat sinking required to insure reliable performance. 


Weight approximately 2.0 grams (0.07 oz.) 
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9.5dB 

£1.0 dB 
10.5 dB 
+20 dBm 

20s) 


127 mA 


.+55 dBm (Typ.) 
.+53 dBm (Typ.) 
.+35 dBm (Typ.) 


ete Me 1 Watt 
(3 usec Max.) 


a 71 Cc 
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THREADED INSERT 
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0.810 + 0.0 
0.320 + 0.010 
(20.57 + 0.25 0.095 2 250 eed (8.12 + 0.25) 


(2.41) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CAQ is standard WJ-AQ installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 
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Typical Automatic Test Data 
Vcc = +24 Vde 


rreeil Side WSdr GAIN 
MHZ IN OUT DB 
190. “164 1.5 ‘a8. 
260. 1.2 1.5 18.3 
308. 1.2 1.5 11.2 
408, 1.1 1.4 ii< 
Saga. 1.2 1.4 ei 
aid, 1.3 1.6 11.235" 
Linear S-Parameters 
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3, es -75.7 ‘2.35 =75.4 (3. -=128-5 56 52.2 
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WJ-A11 


2» TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 


e LOW NOISE: 3.0 dB (TYP.) 
@ LOW VSWR: 1.3:1 (TYP.) 
e FLAT BANDWIDTH: < +0.25 dB 





Specifications* 

Characteristics : searalnee ; 
0-50C -54C-+85 C 

Frequency (Min.) 1-1100 MHz | 5-1000 MHz |} 5-1000 MHz 

Small Signal Gain (Min.) 14.7 dB 14 dB 13.5 dB 

Gain Flatness (Max.) +0.25 dB +1.0 dB £1.2 dB 

Noise Figure (Max.) 3.1 dB 3.5 dB 4 dB 

Power Output at 1 dB Compression (Min.) | -2.0 dBm -3.0 dBm -4.0 dBm 

VSWR (Max.) Input/Output | BE i) 2.05) 

DC Current (Max.) at 15 Volts 9mA 11 mA 12 mA 


* Measured in a 50-ohm system at +15 Vde Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point .................... +15 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... +10 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... +10 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature........... 0060 eee ee ee ene eevee -62°C to +125°C 
Maximum Case Temperature................0 00 cee eee ee eee eee 125°C 
Maximum DG Voltage... 4.6. 2 be Wa wee te ee ee ee ee +20 Volts 
Maximum Continuous RF Input Power......................... +13 dBm 
Maximum Short Term RF Input Power.....................-.. 50 Milliwatts 
(1 Minute Max.) 

Mamliinitiit PEAK POWEr <5 isk i PO tb ee a ee ee 0.5 Watt 
(3 usec Max.) 

“S" Series Burn-In Temperature (Case) ...................0.0000 | 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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WJ-A11-2 


2» TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 





@ LOW NOISE: 2.5 dB (TYP.) 
@ HIGH GAIN: 16 dB (TYP.) 





Specifications* 
Characteristics Typical : ae ais wie * 
0-50 C -54 C-+85 C 
Frequency (Min.) 1-1100 MHz | 5-1000 MHz] 5-1000 MHz 
Small Signal Gain (Min.) 14 dB 
Gain Flatness (Max.) +1.0 dB 
Noise Figure (Max.) 3.5 dB 
Power Output at 1 dB Compression (Min.) -3.5 dB 
VSWR (Max.) Input/Output 2.031 
DC Current (Max.) at 15 Volts 12 mA 
*Measured in a 50-ohm system at +15 Vde Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ................. ..-FT5dBm{Typ.) 
Second Order Two Tone Intercept Point.................... +10 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... +10 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature... 0... a ee ae -62°C to +125°C 
Maximum Case Temperature.................. 000 cece eee cece ae 125°C 
FVISTITIGTON Cs OUI ce 6 Gee ee Be ee ee oe oe pata +20 Volts 
Maximum Continuous RF Input Power......................... +13 dBm 
Maximum Short Term RF Input Power....................... 50 Milliwatts 
(1 Minute Max.) 
Wieximinm Peak Power... .. 2 ee ee ee eee bw a cree tees 0.5 Watt 


Weight approximately 2.0 grams (0.07 oz.) 


50 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA11-2 is standard WJ-A11-2 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 
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WJ-A12 


10 TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 





@ LOW NOISE: 2.8 dB (TYP.) 

@ HIGH GAIN: 16dB (TYP.) 

@® MEDIUM LEVEL OUTPUT: 
8.0 dBm (TYP.) 

@ LOW VSWR: <1.5:1 (TYP.) 


Specifications* 


Guaranteed 


h 2 4s ° ° ° ° 
Characteristic O°. 502¢ -54-C-+85 C 


Typical 





Frequency (Min.) 5-1000 MHz | 10-1000 MHz | 10-1000 MHz 
Small Signal Gain (Min.) 16.0 dB 15.0 dB 14.5 dB 
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 2.8 dB 3.5 dB 3.9 dB 
Power Output at 1 dB >8.0 dBm +7.0 dBm +6.5 dBm 
Compression (Min.) 
VSWR (Max.) Input/Output 1.651 1.9:1 2451 
DC Current (Max.) at 15 Volts 22 mA 25 mA 27 mA 
*Measured in a 50-ohm system at +15 Vde Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ..............e00.% +32 dBm (Typ.) 
Second Order Two Tone Intercept Point...............200.% +25 dBm (Typ.) 
Third Order Two Tone Intercept Point................0-. +22 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature... 1.0... ee ee ee ee ees -62°C to +125°C 
Maximum Case Temperature. ....... 0.00 cece eee eee eee eee eee 125°C 
BUTE LUVWAI ERE te os a oy oo ee eR ee ww +17 Volts 
Maximum Continuous RF Power......... 0.00 ccencenscvceees +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ......... 50 Milliwatts 
WaximiGi PORK PUNT. as aes Beles cea oe eed ee el ee Se 0.5 Watt 
(3 usec Max.) 
“S'' Series Burn-In Temperature (Case) .......... 00 eee eee eee 125°C 


Weight = approximately 2.0 grams (0.07 oz.) 


SZ 





Outline Drawings 
A12 


0.450 
os ae 
F 0.025 (063) 


0.018 oe (0.45) DIA. 
< 4PINS 










0.200 
5.08) 


6) _1__ 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 





CA12 
0.820 
' (20.82) 
1.000 ff 
(25.40) 
A PRODUCT LABEL AREA 
~{ pe TYP (2) PLACES 


DC BIAS 


.310 
oni (7.87) 


0.500 (0.460 
(12.70) ae : 









[ GND 
RF CONNECTOR | 0.450 
0.310 INPUT SMA JACK (FEMALE) oa 
(7.87 (2) PLACES 0.460 
0.460 + 0.010 ™ (11.68) 
MOUNTING (11.68 + 0.25) 


SURFACE MOUNTING HOLE 


2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
(4) PLACES 


o 
0.810 + 0.010 A 4 | 0.320 + 0.010 





(8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA12 is standard WJ-A12 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 


Gain Power Output* Intercept Point 
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Typical Automatic Test Data 


Voc = +15 Vde 





FREGIIEH( 4 WS Ld Re MS Lal Ft BALH 
MHE LH CutT Te: 
1.4 1:1 1.3 16.3 
2.8 ees Ts 16.5 
5.4 1.2 bed 16.6 
18,48 Liz | 16.5 
58,8 Oe Lice 16.5 
188.8 l.z 1.1 16.5 
2h. Lak Lal 16.4 
SAB. 8 Lz lat 16.3 
408,46 1.2 1st 16.2 
508.8 Lae Lad 16.1 
SAGA. 1.3 Lied 16.4 
Tea. 1.3 Lael 16.1 
SAA, A 1.4 ine 16.8 
980, 8 136 16.1 
1688,.8 1.46 bewid 16.2 
1188.8 1.8 1.6 16.2 
1266.6 2.8 1 le 16.6 
Linear S-Parameters 
FREGUEHIC S14 Se Sl2 See 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
1.6 -5r -{Se HWS 1 ~148 
2.0 2 -176 4.08 ? -151 
5.4 =1 “175 a.09 ! ~167 
16.4 -3 179 a.9 -1 -174 
bal SS -12 lr2 Ss St a= 173 
106.8 -3 168 4,89 1a 164 
cha. a -27 143 A, ae 1 Lay 
368, 8 Sets lé2 Se 2d ler 
468,48 ~SA 186 iW, Aa 1 115 
Sea, A ~E4 Paha] Ww 4 125 
GEE, A -o4 69 a, AS f es 
Yaw. a -1i4 SA a, a3 36 LAS 
13) Sea ~i{44 SA HAS Be LAS 
IH8. 8 -172 14 H.18 “Ta LHS 
1868, 48 166 «#&.45 #&£=- 12 16 ‘1 
1108.8 119 4 6.18 ~3E a? 
1ehe. a rl b. 28 ~59 b.16 = 11 4.5 
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WJ-A15 


> TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 


e MEDIUM LEVEL: +8.5 dBm 
OUTPUE EYP?) 

e WIDE POWER SUPPLY RANGE: 
+3 TOS: VOLIS 





Specifications* 
Guaranteed 

Characteristi i tne 

aracteristics Typical 0°-50°C -54°C - +85°C 
Frequency (Min.) 1-1100 MHz | 5-1000 MHz] 5-1000 MHz 
Small Signal Gain (Min.) 14.5 dB 13 dB 
Gain Flatness (Max.) +0.3 dB 2.2 0p 
Noise Figure (Max.) 5.4 dB 7 dB 
Power Output at 1 dB Compression (Min.) | +8.5 dBm +6.5 dBm 
VSWR (Max.) Input/Output 1451 20:1 
DC Current (Max.) at 15 Volts 24 mA 29 mA 


*Measured in a 50-ohm system at +15 Vde Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point .................... +38 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... +33 dBm (Typ.) 
Third Order Two Tone Intercept Point ..................... +21 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature...............2 0000 eee eee eee -62°C to +125°C 
Maximum Case Teiiperatuie ..... 2 a we ee ee ke ew ae ee 125°C 
nian DG VONMN6-. oc See a on ee ewe ee wee es Be wR eS +17 Volts 
Maximum Continuous RF Input Power.....................004-4 +13 dBm 
Maximum Short Term RF Input Power.....................-.. 50 Milliwatts 
| (1 Minute Max.) 

yraetiVvainh POaK POWEE .o 5 ib ne ne wa oo ee Oe os ee wks 0.5 Watt 
(3 usec Max.) 

"S’’ Series Burn-In Temperature (Case) ...................0000800- 125-6 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 
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+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 




















CA15 
| L 0.820 
y (20.82) 
1.000 Y 
(25.40) 
‘ PRODUCT LABEL AREA. 
350.378 
TYP (2) PLACES 
0.500 0.480 os or 
(12.70) (11 G) DC BIAS OUTPUT] (7.87) 
es Oe 
a ‘ae a GN 069 |—_————_ 
RF CONNECTOR A 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACE _.. 0.460 
0.460 + 0.010 9) | (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 
ae eae (4.57) 2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
(4) PLACES 
0.810 + 0.01 oS 0.320 + 0.010 
(20.57 + 0.25) 0. a a (8.12 + 0.25) 
ri (6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA15 is standard WJ-A15 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 
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Linear S-Parameters 
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WJ-A16-2 


10 TO 1200 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ LOW NOISE: 3.5 dB (TYP) 

® HIGH EFFICIENCY: Ta mA (TYP) Al 5 
VOLTS 

@ GOOD DYNAMIC RANGE: 102.5 dB (TYP) 
IN 1 MHz BW 

® LOW VSWRI<1 ST {tT YP) 


Specifications* 


charsetenk Guaranteed 
aracteristics ypica 0° ; 50°C 54° : gece 


Frequency (Min.) 5 - 1300 MHz | 10-1200 MHz | 10- 1200 MHz 
Small Signal Gain (Min.) 13.0 dB 12.0 dB 11.5 dB 
Gain Flatness (Max.) +.2 dB +.5 dB +7 dB 
Noise Figure (Max.) 3.5 dB 4.0dB 4.5 dB 


Power Output at 1 dB 6.0 dBm 5.0 dBm 4.5dBm 
Compression (Min.) 
VSWR (Max.) Input/Output 1.9:1 20:1 


DC Current (Max.) at +5 Volts 17 mA 18 mA 





*Measured in a 50-ohm system at +5 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ..............0.00% +34 dBm (Typ.) 
Second Order Two-Tone Intercept Point...............0.6. +28 dBm (Typ.) 
Third Order Two-Tone Intercept Point ................00-. +18 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature .... 2.200000 cee cece cee seen a eees -62°C to +125°C 
Maximum Case Temperature... 1... ce te ee tees +125°C 
PUIEKTITIANEDY COG WUE geo) we ae ee hla ir ee ew a ew +8 Volts 
Maximum Continuous RF Input Power. ...........02. 00028 eeees +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ......... 50 Milliwatts 
IGRERIAET CAN IVER aleircia Gate eed ene Ga eee oe £5 Watt 

(3 usec Max.) 
S$" Series Burn-In Temperature (Case) .......- 00 eee eee eee ee eeee 128 GC 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 






A16- 2 
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! “line os pal 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


CA16 - 2 


_. 0.820 
(20.82) 





PRODUCT LABEL AREA 
> <_9.375 typ (2) PLACES 











0.500 0.460 | ™ (9.52) 0.310 
vie “ ~ | DC BIAS OUTPUT i 
—! 4 on .., ket 
[ Lt pd D 1) 
A A RF CONNECTOR A A 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
7.87) (2) ir 0.460 
460 + 0.010 ™ (11.68) 
MOUNTING itt 68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 
fae 2-56 UNC -2B X 0.15 DEEP 





(a ace INSERT 
4) PLACES 


0.010 0:0 m 320 + 0.010 
(20.57 + 0.25 . ceils 8.12 + 0.25) 
@ at) | 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 0.015 (0.38) UNLESS OTHERWISE SPECIFIED 


WJ-CA16-2 is standard WJ-A16-2 in- 
stalled in miniature SMA _ connector 
housing and guaranteed over 0 Ct 
50°C temperature range. 


Typical Performance at 25°C Typical Automatic Test Data 












Gain Vec = +5 Vde 
15.0 FREQUENCY VSWR VSWR GAIN 
i i 
=] 
aT 100.0 1.3 1.2 12.7 
z 13.0 200.0 1.0 1.1 12.5 
a “Fs 300.8 1.1 1.2 12.6 
11.0 400.0 1.0 1.3 12.5 
. 10 50 100 300 500° 700 900 110013001400 ecaie a8 nee ee 
‘ 1. : : 
FREQUENCY - MHz 700.0 ‘tel 1.4 12.6 
; 800.0 1.1 1.4 12.4 
900.0 1.1 1.4 12.5 
‘ as 1000.8 1.3 1.5 12.4 
Noise Figure 1108.8 1.3 1.6 12.4 
1200.0 1.4 1.5 12.4 
1300.0 1.6 1.5 12.3 
= 1400.8 1.7 1.5 11.8 
40 
co Linear S-Parameters 
© 3.0 
= FREQUENCY S11 S21 $12 $22 
Won MHz MAG ANG MAG ANG MAG ANG MAG ANG 
2 10 50 100 300 500 700 900 1100 13001400 100.8 @.112 149 4.32 166 @.12 -2 @.101 155 
200.0 ®@. 807 87 4.22 149 @.13 -13 @.051 -128 
FREQUENCY - MHz 300.0 6.037 141 4.27 134 @.13 -23 @.097 -159 
400.0 6.013 38 4.22 118 @.13 -28 @.114 -149 
500.0 @.010 49 4.22 106 @.13 -38 @.139 -154 
* 600.0 @.017 -3 4.22 90 @.13 -44 @.142 -170 
Power Output 700.0 0.026 -93 4.27 73 @.13 -51 @.167° -174 
800.0 @.056 -114 4.17 55 @.13 -58 @.174 -179 
e 900.8 @.067 -137 4.22 39 @.13 -69 @.163 157 
oS 1000.0 @.138 -141 4.17 24 @.13 -75 @.210 152 
sG 1100.8 @.141  -158 4.17 6 @.14 -82 @.217 128 
a 1200.0 @.167 -176 4.17 -13 @.14 -90 @.199 101 
> 1300.0 0.241» =168 4.12 -31 6.14 -100 @.200 77 
a 1400.0 @.268 152 3.88 -49 @.14 -112 6.205 47 
= 
cc Vcc = +8 Vdc 
= 10 50 100 300 500 700 900 1100 13001400 Seca age eae? rie 
* j j 100.0 1.4 1.3 13.5 
at 1 dB Gain Compression bets - os ee 
300.0 1.3 1.2 13.6 
400.0 1.2 1.2 13.7 
VSWR $00.0 1.2 1.2 13.5 
600.0 1.2 1.2 13.7 
700.0 1.1 1.3 13.7 
800.0 1.1 1.3 13.7 
900.0 1.9 1.3 13.6 
1000.0 1.1 1.4 13.6 
1100.0 1.2 1.4 13.6 
1200.0 1.2 1.4 13.5 
1300.0 1.5 1.4 13.3 
1400.0 1.6 1.4 12.9 
Linear S-Parameters 
10 50 100 300 500 700 900 1100 13001400 PRE GUENGY a4 Sas fas e558 
FREQUENCY - MHz MHz MAG ANG MAG ANG MAG ANT MAG ANG 
108.0 @.183 158 4.73 166 @.11 -4 @.139 159 
200.0 0.099 143 4.84 149 @.12 -14 8.852 -168 
. 300.0 6.123 138 4.79 134 @.12 -22 @.105 179 
. 400.0 6.094 111 4.84 118 @.12 -29 0.094 -169 
Intercept Point 500.0 @.091 102 4.73 106 @.12 -38 6.107 -167 
600.0 8.087 82 4.84 93 @.12 -44 e.1a7 -179 
700.0 6.057 7? 4.84 75 @.12 -51 6.125 -176 
& 800.8 0.838 57 4.84 57 6.12 -66 o.1 -176 
— 900.0 6.015 82 4.79 40 @.13 -69 @.11% 159 
a 1000.6 @.@61 -139 4.79 25 @.12 -76 @.174 162 
> 1108.0 @.073 -i56 4.79 8 @.12 -83 @.183 136 
S 1200.0 @.102 -174 4.73 -11 @.13 -91 Bt" = 108 
oe 1300.0 @.191 169 4.62 -29 @.13 -101 ou 86 
r 1400.0 6.220 154 4.42 -48 @.13 -111 4.166 5? 
ra) 
ec 
uu 
k 
= 





10 50 100 300 700 1100 13001400 
FREQUENCY - MHz 
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WJ-AT7/ 


10 TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 





® HlGH OUTPUT LEVEE: 
+15.3 06 (TYR.) 

® HIGH THIRD ORDER I.P. 
+27 dBm-(T YP.) 

e LOW VSWR: < 1.3:1 (TYP.) 

e WIDE POWER SUPPLY RANGE: 
+5 TO +15 VOLTS 


Specifications* 


Guaranteed 


Characteristics B aan o 
0-50 C -54C 


-~+85°C 


Typical 





Frequency (Min.) 2-1100 MHz |10-1000 MHz | 10-1000 MHz 


Small Signal Gain (Min.) 12 dB 10 dB 
Gain Flatness (Max.) +0.2 dB +1.0 dB 
Noise Figure (Max.) 6.0 dB 8.0 dB 
Power Output at 1 dB Compression (Min.) | +15.3 dBm +13.5 dBm 
VSWR (Max.) Input/Output ae 20:4 
DC Current (Max.) at 15 Volts 44 mA 49 mA 
*Measured in a 50-ohm system at +15 Vde Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................... +48 dBm (Typ.) 
Second Order Two-Tone Intercept Point.................... +49 dBm (Typ.) 
Third Order Two-Tone Intercept Point..................... +27 dBm (Typ.) 
Absolute Maximum Ratings 
Siofege | SMiberatite : 4 «ches exe era de be See a os deo we -62°C to +125°C 
Maximum Case Temperature................0 0000 cece eee eae 125°C 
NMiaxinuin- OG VGNSdE 6. ke ene ele Re ee Sw oo ewe ee +17 Volts 
Maximum Continuous RF Input Power......................... +13 dBm 
Maximum Short Term RF Input Power.....................2.0.. +17 dBm 
(1 Minute Max.) 
Miami POdK TOW! ooo as Oo a cack ss we ee ee ae oo woes we el 0.5 Watt 
(3 usec Max.) 
S” Series Burn-In Temperature (Case) ................-0-.0020 00 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 















CA17 
_| |. 0.820 
‘ (20.82) 
1.000 ‘iol? 
(25.40) 
| PRODUCT LABEL AREA 
0.375 
TYP (2) PLACES 
12.70 11.68 
( ) “ = DC BIAS OUTPUT a 
[O29 |] a ND ee 
A | RF CONNECTOR A A 0.450 
| 0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES | |< 0-460 
0.460 + 0.010 9) |__ (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 as MOUNTING HOLE 
y (4.57) 1 2-56 UNC -2B X 0.15 DEEP 
ae THREADED INSERT 
y | 3 (4) PLACES 
0.810 + 0.010 
0.320 + 0.010 
20.57 + 0.25) i 
( 0.095 : a Cet (8.12 + 0.25) 
(2.41) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA17 is standard WJ-A17 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 


Gain Vcc =15V 
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Noise Figure 1160. 


es 8 Linear S-Parameters 
Lad 
= § MHZ MFG ANG MAG ANG MIG ANG MAG FING 
ud 
3s ; 1G, 47 161.9 4.02 158.5 .13 ~6.7 BE, 147.3 
2 coe. OF -167.4 4.65 139.0 13 -13.1 05 109.1 
a a I pM a I 200. 87 -175.2@ 4.11 121.2 .13 -19%4  .04 56.6 
FREQUENCY - MHz 400, ‘66 158.1. 4.63 102.1 Bi -28.8 05 e2,3 
Si, .O7 -156.7 4.01 e3.7 13 8 -36.6 AF -2.0 
# Tee. 8 -179.1 3.99 42.4 J14 -52.¢ <0? -77.5 
Power Output SO, are) 147.0 3.99 21.2 14 5 -62.9 8 -122.4 
900, .10 95.5 4.05 ~2.1 14 ~74.0 12 ~164.6 
1800, es 46.5 4,08 “26.8 15  -89.2 <1? 153.8 
1100, 31 Gal x, 891 ~Sd.4 15 . -107.3 24 112.7 
1200, S -31.9 3.45: GeS.e 614 193.1 230 7.7 


POWER OUTPUT - dBm 





FREQUENCY - MHz 





FREQUENCY - MHz 
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J-A18 


10 TO 800 MHz 
TO-8 CASCADABLE AMPLIFIER 





e HIGH DYNAMIC RANGE: 
-odbm CUTPUT LEVEL; 


45 dB N.F. 
e HIGH THIRD ORDER I.P. 
+29 dBm 
Specifications* 
fy : Guaranteed 
Characteristics 0°-50°C -54°C - +85°C 





Frequency (Min.) 2-850 MHz | 10-800 MHz | 10-800 MHz 
Small Signal Gain (Min.) 14.7 dB 14 dB 13.5 dB 
Gain Flatness (Max.) <— 20,3 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 4.5 dB 5.5 dB 6.0 dB 
Power Output at 1 dB Compression (Min.) | +15 dBm +14 dBm +13.5 dBm 
VSWR (Max.) Input/Output = 14 1.9:1 207) 
DC Current (Max.) at 15 Volts 43 mA 45 mA 47 mA 


*Measured in a 50-ohm system at +15 Vde Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ...................-. +52 dBm (Typ.) 
Second Order Two Tone Intercept Point....................- +51 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... +29 dBm (Typ.) 


Absolute Maximum Ratings 


Storatioe Temperature... ib wo ae ee we ee ee ee ee BA 


Maximum Case Temperature. 6. a ee i ee eee hae ee ee ee eee 126°C 
Maximuin OG Voltage. 2625.0 bes oe Se we oe ck swe ee eee ee ee +17 Volts 
Maximum Continuous RF Input Power.................-.-..+05- +13 dBm 
Maximum Short Term RF Input Power....................-.-05. +17 dBm 
(1 Minute Max.) 

Plain Pear POUWEE c. oars So Moke 3 wide eo SE OE ee eH Ss es 0.5 Watt 
(3 usec Max.) 

S$" Series Burn-In Temperature (Case) ................-.0 0200055 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 
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(12. 70) —— 4PINS 
300+ 010 | DIA. 
ee GROUND 
50 OHM INPUT~ 50 OHM OUTPUT 


+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


CA18 





PRODUCT LABEL AREA 


0.375 
TYP (2) PLACES 
0.500 0.460 = (9.52) YP 2) 
11.68 0.310 


(12.70) erg DC BIAS OUTPUT] (7.87) 
oe a ss | a ae 








[ GND 

RF CONNECTOR A 0.450 

0.310 INPUT SMA JACK (FEMALE) (11.43) 

(7.87) (2) PLACES _. 0.460 
0.460 + 0.010 (11.68) 


MOUNTING (11.68 + 0.25) 


SURFACE 0.180 MOUNTING HOLE 
Y (4.57) 1 2-56 UNC -2B X 0.15 DEEP 






THREADED INSERT 


y a: Pes. (4) PLACES 

0.810 + 0.010 0.320 + 0.010 

(20.57 + 0.25) 0.095 0.250 (8.12 + 0.25) 
(2.41) (6-99) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA18 is standard WJ-A18 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 


Gain Vec =15V 
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Noise Figure 
Linear S-Parameters 


FREG! S11 Sel Sle See 
MH MAG ANG MAG Fars NAG ANG MAG ANG 





NOISE FIGURE - dB 


100, a -82.5 5.39 157.2 11 7:9 <@i 12e. 4 

Orie, re 7.5 5.49 136.5 .f1 14.3 .@2 ~2%2 

2004, nr 1.0 5.47) 217.4 ff °<80.2 ° .04.> -G6l4 

3 40004 “11.0 “19.1005 4 97.4 .41° -@7.4.--.04° -66.0 
10 100 200 300 400 500 600 700 800 S88 +4) st eee eee OS) eo eee 
AI 16 1.7 ban Er Pe S568 ale 43.4 OS ~l1é1l2 

FREQUENCY - MHz als) 16 -66.7 5.38 oso 8656. 80,9 710°" 461.2 

Ct "1200 -FS4 0 5.39 9.0 .18 -60.4. .17 133.6 

Cre, oa eee | ne cet. tae Set ae 

LHC 12 S5.6 5.26 -46.6 48° “ORE -.40 71.4 

Power Output* 11000, 3 13.5 4.58 -77.9 115 166.8 Se 6. 8 
120, Sz -11,5. 3.63 09,5 ...J4%. ~!@8.3 SF 4.0 


= 10 100 300 500 800 
FREQUENCY - MHz 


*@ 1 dB Gain Compression 
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WJ-A18-1 


10 TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 


® MIGr OUTPUE LEVEL: 
+p dam (TYP. 

@ HIGH THIRD ORDER I. P. 
+30 dBm (TYP.) 


© LOW VSWR: 1.5:1 (T YP.) 
Specifications* 

ae ; Guaranteed 
Characteristics 0° - 50°C 54°C - +85°C 





Frequency (Min.) 5-1100 MHz 10-1000 MHz 10-1000 MHz 
Small Signal Gain (Min.) 14.7 dB 14.0 dB 13.5 dB 
Gain Flatness (Max.) <+0.3 dB +0.5 dB +1.0dB 
Noise Figure (Max.) 3.8 dB 5.0 dB 5.5 dB 
vones Ce ae ab +16.0dBm | +15.0dBm +14.5 dBm 
Compression (Min.) 
VSWR (Max.) Input/Output 1573 1.8:1 2071 
DC Current (Max.) at 15 Volts 44 mA 46 mA 48 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ................... +45 dBm (Typ.) 
Second Order Two-Tone Intercept Point................... +42 dBm (Typ.) 
Third Order Two-Tone Intercept Point .................... +30 dBm (Typ.) 
Absolute Maximum Ratings 
storage Temperature « - 5 kiss ek eka eee ew hw ew -62°C to+125°C 
Maximum Case Temperature... ........ 00 eee eee ee ee ee ee ee 125°C 
Rania OG VOlaNe so) oe a 8 4S s Sow et 2k SOR oe ee Oe +17 Volts 
Maximum Continuous RF Input Power..............20000 ee eee +13 dBm 
Maximum Short Term RF Input Power...............0.000. 50 Milliwatts 
(1 Minute Max.) 
MGEMITMIUIT, Pedk POWE! oc. ive oe 4 a ee So ea Ose ole ole bee ee aoe 0.5 Watt 
(3 usec Max.) 
“SS” Series Burn-In Temperature (Case) .......... 0000 eee eee ee ee 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 
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CA18-1 
0.820 
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Se. pret 
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0.310 INPUT rai are (FEMALE) La 43) 
(7.87) _.. 0.460 
Gio nina. ™ (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 
(4.57) 2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
’ 1. 3 (4) PLACES 
0.810 + 0.010 A 0.320 + 0.010 
BOF Ae NO) ane 0250 TE (8.12 + 0.25) 
(2.41) (6-39) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA18-1 is standard WJ-A18-1 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 
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Typical Automatic Test Data 


Vec = +15 Vdc 


FRE VSWR 
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Linear S-Parameters 


FREQ S11 
MHZ MAG ANG MAG 
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Linear S-Parameters 


FREQ 311 
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208. 1a -43.3 4.53 
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438. | -34.2 4.41 
532. 1200 «--113.4 0 4.33 
60a. oid -131.3 00 «4.35 
73a. A706 -151.8 ©6438 
330. 21 0 06-163.1 904.193 
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1233. 246 1139.3 3.52 
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WJ-A19 


10 TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ HIGH OUTPUT POWER: 
+21 dBm (TYP.) 


@ HIGH THIRD ORDER |.P.: 
+34 dBm (TYP.) 


Specifications* 


Characteristics Typical 





Frequency (Min.) 


Small Signal Gain (Min.) 7.5 dB 


Gain Flatness (Max.) <+0.3 dB 


Noise Figure (Max.) 9 dB 


Power Output at 1 dB Compression (Min.) | +21 dBm 


el Be 


VSWR (Max.) Input/Output 


DC Current (Max.) at 15 Volts 100 mA 


*Measured in a 50-ohm system at +15 Vdc Nominal. 





Guaranteed 
0°-50°C 


6 dB 


+1.0 dB 


10.5 dB 


+20 dBm 


Z.211 


109 mA 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ............ 


Second Order Two-Tone Intercept Point...............-+-. 
Third Order Two-Tone Intercept Point ..................2-. 


Absolute Maximum Ratings 


Storage Temperature 2.6 ck Ge ek ee se Oy ewe ee ee 


-54°C - 


5-1050 MHz |10-1000 MHz} 10-1000 MHz 


oO 


+1.3 dB 


11.0 dB 


+19 dBm 


22:1 


114 mA 


+45 dBm (Typ.) 
+40 dBm (Typ.) 
+34 dBm (Typ.) 





Maximum Case Temperature... . . wWERtet «6b te Phe bee ode nee Oe 


Maximum DC Voltage . 0.6 sa 6 ee a ee ee ee 
Maximum Continuous RF Input Power.............-.--.---2+2+-: 
Maximum Short Term RF Input Power.............----.--0---05- 


Maximum Peak Power ............-.- 002s ee eee eee ee ee ee 
(3 usec Max.) 


“S"’ Series Burn-In Temperature (Case).............-----500 220s eee 85°C 


Weight approximately 2.0 grams (0.07 oz.) 
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+85°C 
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z. 41) (6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA19 is standard WJ-A19 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. 


Typical Performance at 25°C 
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Typical Automatic Test Data 
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WJ-A19- 


10 TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 


e HIGH OUTPUT POWER: 
+225 dBm (TYP.) 
e HIGH THIRD ORDER |.P.:: 


+30. dBm (7 YP.) 
e MEDIUM NOISE FIGURE: 












6.00B (TYPa 
Specifications* Outline Drawings 
ee Tvpical Guaranteed A19-1 
Characteristics ypic 0°-50°C 54°C - +85°C 
450 

y mano 

Frequency (Min.) 10-1100 MHz 10-1000 MHz 10-1000 MHz a a 1 
6,08) 025 (. 63) 

A 185+. — 

Small Signal Gain (Min.) 11.5 dB 10.5 dB 10.0 dB re a ui 
: Qe zal £018 * yy (45) DIA. 
Gain Flatness (Max.) +0.2 dB +0.6 dB +0.8 dB izaisn: [PINS 
300+.010' DIA. 
DIA B.C. 


GROUND 


Noise Figure (Max.) 50 OHM OUTPUT 


30-600 MHz 6.0 dB 7.0 dB 7.5 dB 
10-1000 MHz 6.5 dB 8.0 dB 8.5 dB 


50 OHM INPUT 


+ DC VOLTAGE 
Power Output at 











1 dB Compression (Min.) +22.5 dBm +20.5 dBm +20.0 dBm 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
VSWR (Max.) Input/Output 1.5:1 1-354 20" + .005 (.13) UNLESS OTHERWISE SPECIFIED 
DC Current (Max.) at 15 Volts 90 mA 94 mA 99 mA 
CA19-1 
* Measured in a 50-ohm system at 15 Vdc Nominal. 0.820 
z p (20.82) 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ...................+58dBm (Typ.) PRODUCT LABEL AREA 
Second Order Two-Tone Intercept Point...................+51 dBm (Typ.) aa at = AAS WP (2) PLACES 
Third Order Two-Tone Intercept Point....................+35dBm (Typ.) si =i DC BIAS <<... OUTPUT 787 
=e = ik 
Absolute Maximum Ratings | af enn Le) — 
3 ; P | A A lee comecion : A 4 0.450 A 0.450 
a SMA JACK (FEMAL 11.43 
sabi teil celica SO aig eh Cam Seca ear 62 Steal a ee Anna reeA A a 
Maximum Case Temperature. .............2..2. 2.020000 ee ee eee ee T00'C MOUNTING TT ee ee 
Maximum OC Waltage: . oe. etc ae fie OS ia ws we el een cies SS NS | (457 2-56 UNG 2B X 0.15 DEEP 
f . THR 
Maximum Continuous RF Input Power......................... +138 dBm y (4) PLACES 
Maximum Short Term RF Input Power (1 minute max.) .......... 100 Milliwatts (2057 = 0.25) 1 dye, 0.280 teat ee EO 
Maximum Peak Power ................2. 020020002 ee eee eee. 0.5 Watt eat Pee 


(3 usec Max.) 
7A Ad . Oo DIMENSIONS ARE IN INCHES (MILLIMETERS) 
S’’ Series Burn-In Temperature (Case)...........................- 100°C + .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA19-1 is standard WJ A19-1 installed in miniature SMA connector housing and 
guaranteed over O°C to 50°C temperature range. 


Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C 
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Typical Automatic Test Data 
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2 
20 ‘ 
10 100 200 300 400 500 600 700 800 900 1000 Linear S-Parameters 
FREQUENCY - MHz 
PREL pcs [me et Sle See 
* at 1 dB Gain Compression rik rip: HPAL: ripe KL: ane me ripare ae 
thw, oe i Sa 2.4 Lea Si Pp ina Ee kit bitch 
chika, . be “tha. wt the leo. 4 Pa is a Se » ie tc4d.e€ 
VSWR meen "ue 186.4 28S 162.2 .15 ae we! 112.6 
Fh, . te} Sot @ Ss ha 2.07 1S oo rae he iu.4 alt} tht, 
2.0 pea Sl Su » LE: lie, 4 ae La Pat ~16 cu. 4 a 115 .u 
y EE, eb ooh Deere! ry idd.4 16 CEwt kt eLicws 
Vhs, . he ish, 4 i274 ale rigs ari TRS ~147.3 
= 1.5 es, 216 -149,0 182 iF "eo 04. -166.2 
nv ae «iu =2 4.3 ; lec ..& 2.1 ee a he tedic 
a > LILLY, Je itt. ee 112.5 ee) wd BF 1742.1 
be, 216 Dh". E: cme th4.4 ch 2h 4 wd tee. SS 
red 9) 5 eeu a Ss Me cred “d.1 wth 24.0 aa eu. 
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WJ-A21-1 


10 TO 1200 MHz 


TO-8 CASCADABLE AMPLIFIER 





@ LOW NOISE: <2.8 dB (TYP.) 
@ LOW VSWR: 1.5:1 (TYP.) 


@ HIGH SINGLE STAGE GAIN: 
15 dB (TYP.) 


Specifications* 


Characteristics 0° -50°c 


Frequency (Min.) 1-1300 MHz 5-1200 MHz 5-1200 MHz 


Small Signal Gain (Min.) 15.0 dB 
Gain Flatness (Max.) +0.3 dB 
Noise Figure (Max.) <2.8 dB 


Power Output at 1 dB : 
Compression (Min.) 1.0 dBm 
VSWR (Max.) Input/Output 15:1 


DC Current (Max.) at 15 Volts 


*Measured in a 50-ohm system at +15 Vdc Nominal. 


Guaranteed 


14.0 dB 


+0.5 dB 


3.5 dB 


-2.0 dBm 


1.9:1 





-54°C - +85°C 


13.5 dB 


+1.0 dB 


3.9 dB 


-3.0 dBm 


2477 


12 mA 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ..... 


Second Order Two Tone Intercept Point... . 
Third Order Two Tone Intercept Point . 


Absolute Maximum Ratings 


Storage Temperature....... mealies acelin “ar Otte a boa We se ; 
Maximum Case Temperature... ...... 2.020 e ee eee eees : 
Maximum DC Voltage .......... ee ee ia 


Maximum Continuous RF Input Power..... 
Maximum Short Term RF Input Power..... 


Maximum Peak Power...... rene An ares 


“S'’ Series Burn-In Temperature (Case) ...... 


Weight approximately 2.0 grams (0.07 oz.) 


70 


. > 16 dBm (TYP) 
cat te) GeO Ye) 


....+ 10 dBm (Typ.) 


-62°C to +125°C 
Rae ier as 125°C 
patet eee +17 Volts 
Be oe ae +13 dBm 


.... 50 Milliwatts 
(1 Minute Max.) 
Orie . 0.5 Watt 
(3 usec Max.) 
Ses eee 125°C 





Outline Drawings 


A21-1 
Sige Sea “ay OIA a 
5 ee 025 (, 63) 
et 015 
(4, ie 
oop 45) DIA. 
+ 
ae eT. = GPINS 
300+.010 | IA. 
DIAB.C 
50 OHM INPUT 50 OHM OUTPUT 






+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


CA21-1 


1.000 
(25.40) 


_. 0.820 
y ~ | (20.82) 





PRODUCT LABEL AREA 


0.375 
0.500 0.460 19.59) TYP (2) PLACES 


(12.70) (11.68) 








+ - DC BIAS OUTPUT van 
ss “a ap Yet — 
A i CONNECTOR A 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES _. 0.460 
0.460 + 0.010 = ™ (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 


(4.57) 2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 


. (4) PLACES 
0.810 + 0.010 \ 0.320 + 0.010 
(20.57 + 0.25) 0.095 0-250 (8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 





*WJ-CA21-1 is standard and WJ-A21-1 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 


Gain Intercept Point 





40 
e 
= 

' 30 
= 
= 
2 
~ 20 

10100 200 400 #600 9800 1000 +# 1200 o 

FREQUENCY - MHz = ” 
a 
0 


Noise Figure 10100200 400 800 1000 1200 1400 


sii ae - MHz 


NOISE FIGURE - dB 
we > 


RO 


Typical Automatic Test Data 
10100200 400 600 800 1000 1200 





FREQUENCY - MHz Vec = +15 Vdc 

FREQUENCY VSWR VSWR GAIN 

Power Output* MHZ IN OUT DB 
E 5.0 1.1 1.0 15.3 
a 4 10.6 1.1 1.0 15.3 
50.0 1.1 1.8 15.2 
oa 164.8 iad 1.0 15.2 
= 2 260.0 i.f 151 15.2 
= 306.8 1.1 ee 15.6 
> 400.6 1.1 4,1 15. 
ad 500.6 fi st 14.9 
a 0 600.0 1.2 1,2 14.9 
= 700.0 1.2 ‘2 15.8 
oS 300.6 14 tue 15.2 
G9 300.6 1.3 1.2 15.2 
1008.6 ie 1.3 15.2 

1100.8 1.4 ; 5, 

10100200 400 #£600 g00 1000 1200 1400 (aoe 6 cs oe 4 
FREQUENCY - MHz 1306.0 2.8 1.8 14.5 


* at 1 dB Gain Compression 
Linear S-Parameters 





VSWR FREQUENCY S11 $21 $12 $22 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
20 5.0 @. 038 -37 5.84 ~-176 a.16 5 a. 021 -74 
. 16.6 a.034 -25 5.83 -17 4.10 2 8.013 -58 
ae 50.0 4.935 -32 5.78 172 @.16 -4 8.012 24 
160.0 821 -22 5.76 16 8.10 -9 @.O17 47 
S15 mee 200.6 9.038  -64 5.73 144 B.16 -19 9.051 41 
aH: 300.8 a. a42 -33 5.64 122 6.10 -28 8,053 33 
> 400.9 4.856 -76 5.61 107 6.10 -37 6.058 16 
500.8 .a52 -85 rg 86 4.16 -46 @.669 -3 
600.8 G.a7 -89 5.52 7a 0.10 -56 6,106 -21 
1.0 70. G.101 -109 5.62 51 8.09 -64 @.107 -38 
g0.0 8.149 -136 5.73 32 8.09 -71 6.093 -32 
10 100 200 400 600 800 1000 1200 900.0 6.149 -165 5.77 10 8.108 -31 6.099 -145 
1600.8 6.140 169 5.78 “fd 6.16 -39 6.130 177 
FREQUENCY - MHz 1100.8 8.153 115 5.78 -35 8.10 -162 @.179 111 
1200.0 8.263 56 5.72 -62 @.11 -114 8,238 72 
1300.6 a.344 16 5.30 -91 Q@.11 ~-133 0.281 40 


fa 


WJ-A24 


5 TO 1500 MHz 
TO-8 CASCADABLE AMPLIFIER 








® HIGH GAIN — TWO STAGES: 
20.0'GB (Tl ¥P.) 

@® ULTRA LOW PHASE DEVIATION 
FROM LINEARITY: <#2.5° 
100-1500 MHz 

@ LOW VSWR: <1.3:1 (TYP.) 

® MEDIUM LEVEL OUTPUT: 
+8 dBm (TYP.) 











Specifications* Outline Drawings 
Guaranteed A24 
Characteristics Typical 0° -50°C -54°C - +85°C 
Frequency (Min.) 92-1700 MHz | 5-1500 MHz | 5-1500 MHz is 
(6.08) 
A 
Small Signal Gain (Min.) 20.0 dB’ 19.0 dB 18.0 dB 
0.185 + 0.015 
(4.70) 
Gain Flatness (Max.) <+0.4 dB +0.8 dB 1.0 dB 
0.300 + 0.010 
DIA. B.C 
Noise Figure (Max.) 4.2 dB 5.3'dB 5.8 dB 50-OHM INPUT 
Power Output at +8.0 dBm +7,0 dBm +6.5 dBm + DC VOLTAGE 


1 dB Compression (Min.) 


VSWR (Max.) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
















Inout/Output. 20" 1 
DC Curren ; + 
Cc t (Max.) at +15 Volts 40 mA CA2A 
*Measured in a 50-ohm system at +15 Vde Nominal. 0.820 
(20.82) 
Typical Intermodulation Performance at 25°C PRODUCT LABEL AGED 
__ 0.375 
, : TYP (2) PLACES 
Secord Order Harmonic Intercept Point.....................-+t4/7 dBm (Typ.) be ai i a 0.310 
Second Order Two Tone Intercept Point...................-+42 dBm (Typ.) Dc BIAS, OUTPUT! (7.87) 
Third Order Two Tone Intercept Point................... +20.5 dBm (Typ.) Gt eno 
LF CONNECTOR Fh 40.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
‘ ‘ (7.87) (2) PLACES __ 0.460 
Absolute Maximum Ratings sane ee ~ (11.68) 
SURFACE 0.180 MOUNTING H 
Storage Temperature on... Gs oes ew ea ee ee ee de ewes _-62°C to +125°C | (4.57) 7 256 UNC “2B X 0.15 DEEP 
* THREADED 
MaxinunivCase Teampentve. ....« <n elvadewskds scan dessa tae © y a: eee 
5 ® 4 = 1 | 
Maximum DC Voltage .............- 02 eee eee eee eee eee eee ee $20 Volts agro) b - eal 
Maximum Continuous RF Input Power...............-0-+++++2++ 7 0BM (2.41) (6-99) 
Maximum Short Term RF Input Power... .......-----00+0+++++- $19 dBm ne ot RG an as abc ae 
4 oe Max. ) + 015 (.38) UNLESS OTHERWISE SPECIFIED 
Maxinvunt Podk Power... 2. .< jas 02sec. edad wots ss eawees yo COW 
(3 asec Max.) ares arte osc mare ge Se Cease in Fm Aion 
"'S”’ Series Burn-In Temperature (Case) ............---00 eee eee eee 1200 


Weight = 2.27 grams (0.08 oz.) max. 
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Typical Performance at 25°C 


Gain 
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1000 1200 1400 1600 


Typical Automatic Test Data 


Vec = 15 V 


FREQUENCY 
MHZ 


100.0 
200.0 
300.0 
400.0 
500.0 
600.0 
700.0 
800.0 
900.0 
1000.0 
1100.0 
1200.0 
1300.0 
1400.0 
1500.0 
1600.0 
1700.0 


Vcc =12V 


FREQUENCY 
MHZ 


100.0 
200.0 
300.0 
400.0 
500.0 
600.0 
700.0 
800.0 
900.0 
1000.0 
1100.0 
1200.0 
1300.0 
1400.0 
1500.0 
1600.0 
1700.0 


>. e¢© @© @ @ @ @ @ 
UWRPRPOORPRPRPRPNNNNNNN = 
>. e¢ @©& @ @ @ @ @ 


ee. e@ 
OO PWNHRPRPRPRPNNNWNHNNN ND 


PRPPRPPRPRPRPRPRPRPRPRPRPRPPP 
PRPRPRPRPRPREP RPP PRPPRPRPPEP 


H 
a 


APNPRPRPRPRPRPRPRPNPRPRPRP 


e 
° 
OPWNONPORPNNNNNNNNN 


e e e e e e e 
. e e ° e 


PRPRPRPRP EPP RPP PRP RPRPRPRPRPP 
PRRPRPRPRPRPRPRPRPRPRPRPRPRPP 


GAIN 


dB 


20.2 
20.2 
20.2 
20.2 
20.3 
20.4 
20.3 
20.2 
20.1 
20.0 
19.9 
19.8 
19.8 
he aw | 
19.6 
1928 
19.8 


Power Output* 
£2 

=] 

5 10 

a. 

e 

=] 

S 8 

oe 

Lud 

= 

oS 6 

~ 10 200 400 600 800 


*at 1 dB Gain Compression 


VSWR 
2.00 
ae 
= 
w~ 
> 
1.00 
0.50 
FREQUENCY — MHz 
FREQUENCY S11 
MHZ MAG 
100.0 -081 
200.0 «O77 
300.0 -079 
400.0 - 083 
500.0 e071 
600.0 -085 
700.0 079 
800.0 -066 
900.0 s055 
1000.0 -046 
1100.0 027 
1200.0 «016 
1300.0 -009 
1400.0 «O31 
1500.0 -068 
1600.0 map Oe Ue 
1700.0 -192 
FREQUENCY S11 
MHZ MAG 
100.0 -059 
2090.0 -062 
300.0 057 
400.0 -063 
500.0 «O61 
600.0 oF iL 
700.0 -063 
800.0 -060 
900.0 -043 
LO00:..0 -040 
1100.0 «O32 
1200.0 -030 
1300.0 -045 
1400.0 .070 
1500.0 «104 
1600.0 «162 
1700.0 242 


1000 1200 1400 1600 
FREQUENCY - MHz 





200 400 600 800 1000 1200 1400 1600 1800 


VSWR 
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Intercept Point 


NO No 
Ro w 


Ro 
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INTERCEPT POINT - dBm 
Ro 


0 
10 200 400 600 800 1000 1200 1400 1600 
FREQUENCY - MHz 





S12 S22 
ANG MAG ANG MAG ANG 
“15 -024 2 -074. -179 
730 -024 1 -082 i7v7 
-45 -024 2 -092 168 
-60 -024 2 ~102 i59 
baal be -024 2 ~109 146 
=o -024 3 ~ L12 132 
“107 -024 6 «110 116 
#223 -025 5 ~t01 98 
“1338 -023 5 087 79 
“155 -023 | -065 53 
=170 023 6 -044 14 
E75 2023 3 -042 50 
158 -022 1 -065 -98 
143 -022 2 -098 <-127 
L26 022 ms «335 <146 
109 -023 =3 sive ~- “565 
89 -024 =3 - 198 iT? 
$12 S22 

ANG MAG ANG MAG ANG 
=15 ~025 2 sO7F75 -—180 
#30 -025 2 -081 i75 
-45 -025 2 -089 167 
=62 -025 4 ~097 158 
-76 ~025 3 ~ 103 145 
=32 -025 a -104 132 
-108 -024 Ls -098 6 Ws 
-124 025 5 .087 100 
-140 -024 4 -071 82 
=156 -023 3 045 55 
al i 4 -023 6 -024 3 
73 -023 & -036 -84 
156 022 2 sO70 °-“i20 
140 -024 2 107 -141 
123 -024 2 «2145 —-158 
106 e025 =3 1860 =-176 
85 ~026 “2 -204 167 


WJ-A25 


2» TO 1500 MHz 


TO-8 CASCADABLE AMPLIFIER 





e MEDIUM OUTPUT LEVEL: 
Toda (iL Yer.) 

e WIDE POWER SUPPLY RANGE: 
+3 TO +15 VOLTS 


Specifications* 


Characteristics 


Frequency (Min.) 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output at 1 dB Compression (Min.) 
VSWR (Max.) Input/Output 


DC Current (Max.) at 15 Volts 


*Measured in a 50-ohm system at +15 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 

pba alent a aces +38 dBm (Typ.) 
oe et ree +33 dBrn (Typ.) 
ae eee +21 dBm (Typ.) 


Second Order Harmonic Intercept Point .......... 
Second Order Two Tone Intercept Point.......... 
Third Order Two Tone Intercept Point........... 


Absolute Maximum Ratings 


Storage Temperature...................20.. 
Maximum Case Temperature.................. 
Maximum DC Voltage ....................4.. 
Maximum Continuous RF Input Power........... 
Maximum Short Term RF Input Power........... 


Maximum Peak Power ....................-. 


Weight approximately 2.0 grams (0.07 oz.) 
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1-1600 MHz | 5-1500 MHz 


<+0.3 dB 


Guaranteed 


-54°C - +85°C 





5-1500 MHz 
8 dB 
+1.0 dB 
8.0 dB 
+6.5 dBm 
2 0e" 


29 mA 


-62°C to +125°C 


ae ee eee +17 dBm 


(1 Minute Max.) 


OG Aa eee 0.5 Watt 


(3 usec Max.) 


eh ee eee ee (25.6 





Outline Drawings 









A25 

450 

' iran ani 

200 
(5, 08) L 
fo: es ee 025 (.63) 
b .185 + .015 T 
(4,70) 
es ong * 90) 1.45) DIA. 
500 + . 002 
(12.70) = SPINS 
300 + 010 ah 
DIA B.C 
Sous Hite 50 0HM OUTPUT 
+ DC VOLTAGE 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
CA25 
0.820 
(20.82) 
PRODUCT LABEL AREA 
0.375 
TYP (2) PLACES 
0.500 0.460 ~ (9.52) TYP (2) 


310 


0. 
(12.70) s"- DC BIAS OUTPUT| (7.87) 
: ' a = | | 
) =. vb 














cSt mJ 


e GN 
Le CONNECTOR A A 0.450 





0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES 0.460 
0.460 + 0.010 wa ™ (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 
ie oe eal 2-56 UNC -2B X 0.15 DEEP 
x THREADED INSERT 


y (4) PLACES 


0.810 + 0.010 0.320 + 0.010 
OE CET a an. 0.200 (8.12 + 0.25) 
(2.41) (6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA25 is standard WJ-A25 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 
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Power Output* 
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100 300 500 700 900 1100 1300 1500 
FREQUENCY - MHz 


Typical Automatic Test Data 


Vec = 15 V 


PREC! LISP WSR 
MHS TH CLIT 


mm 
. 8 


ment toni 
PRN A) 
mm) i i 
’ ’ . ’ . 


1566. 
1 £08 « 


ee 
. . . * . . 
MoAb pL wee eee 


BHRPMANAhP hw Meee 


Linear S-Parameters 


FREG! S11 
MH MAG ANG 
168. . Ge =o 
che. . 62 -47.3 
S88. AS —~61.4 
466. . AF —66.5 


=08. » BE. peal en od 
606, » 8S —-86.6 


ree, 16 =O ad 
S00. aie ~166.38 
360. 14 <1I3.1 
18608. 16 -lse.7 


1166. ~16 -145.8 
1266. 19 -166.6 
1368. 19 Liver 
1466, 13 156.8 
1568, 1? 128.5 
1666. ri ro.4 
17°66. cl arer 
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MAG 


Sle 


ANG 


-100.3 
111.6 
-124.4 


MAG 


AS 
or 
85 
» AS 
Al 
AS 


OM bh Yh OI] 


75 





WJ-A25-1 


2 TO 1500 MHz 
TO-8 CASCADABLE AMPLIFIER 


® LOW NOISE: =3.5dB (TYP. 
@ MEDIUM POWER OUT: 9.0 dBm (TYP.) 
@ LOW VSWR: <1.7:1 VSWR (TYP.) 
@ WIDE POWER SUPPLY RANGE: 
+6 tO +1o VOLIS 









Specifications* Outline Drawings 
Characteristics Typical Suara at 
ara ypica 0° . 50°C 54°C - +85°C net opan ae Sora 0 DIA "4 
200 
oe rT j . 025 (. 63) 
Frequency (Min.) 1- 1600 MHz 2- 1500 MHz 2- 1500 MHz ” sae ee 
hi ng 45) DIA. 
Small Signal Gain (Min.) 13.5 dB 13.0 dB 12.5dB ae te = iPins 
300 + .010 BA: 
2 DIA B.C. 
Gain Flatness (Max.) +0.4 dB +0.5 dB +0.7 dB coir en OUTPUT 
Noise Figure (Max.) 
10-600 <3.0 dB 3.5 dB 4.0 dB + DC VOLTAGE 


2> 1500 <3.8 dB 4.5 dB 5.0 dB 


Power Output at 1 dB 9.0 dBm 8.0 dBm 7.6 dBm 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 




















VSWR (Max.) Input/Output “Ge pe ee 2.0:1 2.0:1 
DC Current (Max.) at 15 Volts 24 mA 27 mA 28 mA 
CA25-1 
*Measured in a 50-ohm system at +15 Vdc Nominal. 0.820 
‘ P (20.82) 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ............++.... >36 dBm (Typ.) 0.375 a 
Second Order Two Tone Intercept Point...........+.+0005. >30 dBm (Typ.) pan ares aa 0.310 
Third Order Two Tone Intercept Point..............++085 >22 dBm (Typ.) ' | << Gi aca anes i ta 
5 GND est 
° ° RF CONNECTOR | 
Absolute Maximum Ratings oto insur SMA JACK (FEMALE) ra 
“ . EN 460 + 0 tie ea art 
Storage Temperdtre 4466666 ce we wee be ee le es “62 Utotize.c MOUNTING (11.68 = 0.25) 7] [= (11.68) 
Maximum Case Temperature... 2.0... 00 cece ee ee ee eee 125°C Sere 0.160 mov TNG. HOTE 






a ee a ee 2-56 UNC -2B X 0.15 DEEP 


: THREADED INSERT 
Maximdm OG Voltagivx. «6 see a Gn Re ie i wet eee ee ee ee +18 Volts (4) PLACES 


4 
Maximum Continuous RF Input Power............020 000s eee +13 dBm ___ 0.810 + 0.010 : Fr pay 0b 


: me (20.57 + 0.25) : 
Maximum Short Term RF Input Power............000 0000 ee 50 Milliwatts are (65) oe 


(1 Minute Max.) 
Fs DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Maximum Peak Power .........cc00 ee eee eee eee een eee nena ee 0.5 Watt + 015 (.38) UNLESS OTHERWISE SPECIFIED 


(3 usec Max.) | ane | 
*WJ-CA25-1 is standard WJ-A25-1 installed in miniature SMA connector housing and 


~— Series Burn-| n Temperature (Case) Oe Ph he Nd i ee sa, ke 1 6” G guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C Typical Automatic Test Data 
Gain Vec = +15 Vde 


at a WSR Wile AIM 
MHz In UT TE 


13a. 
ede. 
338. 
439. 
538. 
od. 
rae. 
308. 
10100 300 600 900 1200 1500 Gea: 
FREQUENCY - MHz 1133. 

1208. 

i388. 

° . i430. 
Noise Figure 153. 
1c3d. 


otal & os fore 





ie Bia Ba Mie Bia 


le ee ee ee ee ee 
se 8 


| cl ee ee 
s 
- -) On Qo 
WTO 90 00 00 00 0d Go 02 To Po ee 
coal ell soeell spell aaeelll ceeelll aeell oee 
Pi 0 9 Os 0 ed 
s se s s s e s s s 





[oe] e : 
7 & Linear S-Parameters 
" ; 
c 
2 3 FREQ Sil S21 512 S22 
= Md? MAS ANG MA AMS MAG Arnis MAis Aris 
a 9 14a, il -39.6 5.26 164.3 18 5.8 “OL i53.4 
=) oaa. 12 -53.3 5.13 154.6 18 ~14.4 a2 Peace 
= 10100 300 600 900 1200 =: 1500 eee i F4.7 = ae 35.3 .18 -14.3 ae 24.1 
; 49a, 216 33.400 «4,94 iza.3 1a -13.3 ad -1.4 
FREQUENCY - MHz saa. 190 -184.10 «4,83 1495.2 18 25.8 La 25.1 
Sc. ze -1i4.7 4.38 91.8 “1a -32.2 cae 54.5 
rae, .23  -123.3 4.83 72.6 14 -32. 1 aa -a7.1 
* aaa. 250 0 4-185.7 4.75 ad.2 At -43,2 oft 32.2 
Power Output 30a. 27. o-147.7 | 4.68 sa.7 wil 43.3 .13 -393.3 
13a. .eF)0-158.4 004.68 36.5 wil 54.6 .12 06 -115.4 
1148. -25-. 1728 -4<75 21.3 wil “52.5 .1400 -132.8 
1289. 25 ie6s.2 4.32 a.2 12 Seaet .i40 -154.2 
1398. wed idi.a@ 964.32 -18.1 45 -74,3 i200 -178.9 
1434. .23 183.1 4.34 ~29.4 .13 -24.6 a 145.9 
1598. .2F S?7.5 04.69 -5a.2 id —3o.0 a2 2.3 
16393. 36 i7.6 4.34 -74.4 .i40 -189.9 .13 14.1 
ira. 47 -16.3 3.72 -36.0 13 -122.2 2 ~31.4 


Vee = +15 Vde 





POWER OUTPUT - dBm 


10100 300 $00 900 1200 1500 ae ae ea ann 


FREQUENCY - MHz 


a od 
10309 OFT 


* at 1 dB Gain Compression : 
3) 


1 
VSWR Linear S-Parameters 


FREQUENCY $11 Sel $le S22 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG 





ec 
= 1.5 1.8 8.1 -21 S.1 -166 @.1 16 @.1 “117 
EG 5.0 B.1 -10 S.1 -178 Q.1 3 8.8 -96 
10.6 @.1 -10 ee 179 @.1 1 a8 -107 
1.0 58.0 a.1 -19 ae 173 @.1 -4 G8 -128 
; 100.8 @.1 -25 o1 164 @.1 -? 8.8 -162 
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Intercept Point 
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fl ee 
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WJ-A26 


10 TO 1500 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ HIGH GAIN — TWO STAGES: 20.5 dB (TYP) 
@ HIGH OUTPUT LEVEL +15 dBm (TYP) 
@ LOW VSWR <1.4:1 (TYP) 


Specifications* 


Guaranteed 
0° —50°C 


Characteristics Typical 





Frequency (Min.) 


Small Signal Gain (Min.) 18.5 dB 
Gain Flatness (Max.) +0.8 dB 
Noise Figure (Max.) 6.0 dB 
Power Output at 1 dB Compression (Min.) 
10-1000 MHz +14.00dBm | +13.0dBm | +12.5dBm 
1000-1500 MHz | +16.0dBm | +15.0dBm | +14.5 dBm 
VSWR (Max.) Input/Output < 1.4:1 gy 2.0:1 
DC Current (Max.) at 15 Volts 64 mA 67 mA 70 mA 
* Measured in a 50-ohm system at +15 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ................ +51 dBm (Typ.) 
Second Order Two Tone Intercept Point .............20.. +45 dBm (Typ.) 
Third Order Two Tone Intercept Point ...........000008 +27 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature .....-..-20 0 eee cece eee eaes -62°C to +125°C 
Maxiniim Gate Temperatare .6 nc ewe eee wee ew ee 125°C 
Maximiim DC VORSGG «0.60 cance donee Heed ee ee ee Oe +17 Volts 
Maximum Continuous RF Input Power .......... 0020 een eeeae +10 dBm 
Maximum Short Term RF Input Power ...........20200005 +100 Milliwatts 
(1 Minute Max.) 
Vici Pane POWSE 6 6 25 e sce haa be ae ov eG ee Se ww Pace eee 0.5 Watt 
(3 usec Max.) 
“S"’ Series Burn-In Temperature (Case) .... 2.2. e ee eee eee eee eens 125°C 
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-~54°C -+85°C 


10-1600 MHz | 10-1500 MHz | 10-1500 MHz 





Outline Drawings 
A26 


0.450 
os Oe ai Da 


0.025 (0.63 
{L (0.63) 





0.200 
(5.08) : 
: | ze 
{ht 0.018 “2 90) (0.45) DIA. 


0.185 + 0.015 
0.500 + 0.002 
DIA. 






+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Weight 
approximately 2.0 grams (0.07 oz.) 


CA26 


0.820 


i + (20.82) 
000 ‘im: 





PRODUCT LABEL AREA 


0.375 
0.500 0.460 (9.52) 'YP {2) PLACES ees 


DC BIAS. OUTPUT] (7.87) 
Sf ono walk 


RF CONNECTOR 2 : h 0.450 







0.310 INPUT SMA JACK (FEMAL (11.43) 
(7.87) (2) PLACES 

0.460 + 0.010 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 


0.460 
(11.68) 
MOUNTING HOLE 


2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 


y “Gi (4) PLACES 
010 : 1 | _0.320 + 0.010 






(8.12 + 0.25) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA28 is standard WJ-A28 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 
Gain Vec =12V 


GAIH 
DB 


26.7 
21.1 
20.9 
20.6 
20.6 
20.6 
2B.7 
28.3 
20.9 
21.1 
21.1 
21.6 
21.1 
28.8 
20.4 


GMAX = 21.1 GMI4 = 2a.4 FLAT +/- 6.35 
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466, 1.1 1.3 21.2 
66, Le ‘eee 21.2 
eG, 1. 1.3 21.2 
ree, 1.3 lee 21.3 
SEG, 1.3 1.3 #1.%3 
SEG, 1.4 1.4 21.2 
1oeG, 1.4 1.4 21,2 
1166, 1.5 1.3 i.e 
1268, 1.4 1.2 21.3 
lobe, 1.4 Ae al nad 
14eu, 1.2 1.3 #1. 
10 200 400 600 800 1000 1200 1400 1600 = 1224. ae ae ae 


FREQUENCY - MHz 
*@ 1 dB Gain Compression 


VSWR Linear S-Parameters 









FREG S11 S21 S1e cic 
2.0 ibis Me eMC Me; eM Mer; PNG MEG ENG 
€ 15 REeae OUTPUT ~~ 126, Lae 5.2 11.37 -19.3 Ase -2.6 61g 165.4 
wa” eS co 2Gu, ad Se.4 11.4¢ -3.5 oS -2.¢ 16 156.6 
> <= 3G, .ES 44.65 11.46 -55.% 82 -4.7 216 147.4 
in eta INPUT i ee 4oG, 27.9 11.52 -78.5 .83 -7.8 00 AL 1341 
. Soe, a7 S56 11.48 -166,9 a3 -3,2 12 117.6 
0 800 1000 1200 1400 1600 cc, ao S.5 11.52 -121.1 23 -14,.¢ 212 146.1 
10 200 400 60 8 0 rbe, 12 1 3 11.6% -141.4 23 -15,.6 14 3.3 
FREQUENCY - MHz ee, 1 “12.7 11.58 -142.6 S3 -22.3 5 44.7 
cee, 218 -33.5 11.67 177.2 a3 -27.5 215 42.3 
pore, 118 -S3.1 11.52 155.4 83 -21.7 .15 15.¢ 
1146, ~1 -re.G 11 ei 137.2 a3 - Tr. ry 5 -F = 
Intercept Point 1286, 218 -S4.1 11.59 116.2 83 -44.1 .14 -23.2 
13266, 16 -128.86 11.5 Ts.1 24 ate [area 14 -£65,¢6 
1446, wif 1432S 11,186 ag 1 a4 -66,.6 .140 -161.2 
60 Sec, G2 -125.5 16.76 42,8 a4 -71.¢ 11400-13523 
1266, ell - 33.9 3,36 12.1 44 -S1i.2 ole -177.8 
1746, 2S -So.6 5.8% -T.ee 4 -T1.4 els 144.2 
55 1860, 23s -S7.3 «7.54 =32,1 <3 - 161.6 L15 1G7.¢ 


2ND ORDER TWO- ee, 


ae 
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30 — 


= aa ee 
oes kPa 
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WJ-A27 


10 TO 1500 MHz 
TO-8 CASCADABLE AMPLIFIER 


®* HIGH OUTPUT LEVEL, 
+15-5dBm (1 YP.) 

e HIGH THIRD ORDER I.P.: 
+28 dBm (TYP.) 

e WIDE POWER SUPPLY RANGE: 
+5 TOTS VOLTS 











Specifications* Outline Drawings 
Guaranteed A27 


Characteristics Typical ay ate “ ° 
0-50 C -54 C-+85 C ‘as 
' = Hayle 





Frequency (Min.) 5-1600 MHz 110-1500 MHz] 10-1500 MHz ae aeons 
i | Tt 
Small Signal Gain (Min.) 8.5 dB 75d 7.0 dB ae 4+ 0.018 “2.001 (045) oi. 
(470) _- 0s. < 4PINS 
Gain Flatness (Max.) +0.2 dB +0.6 dB +1.0 dB | DIA. 


0.300 +: 0.010 
DIA. B.C. 


Noise Figure (Max.) 7.5 dB 9.0 dB 9.5 dB 50-OHM INPUT f 50-0HM OUTPUT 






Power Output at 1 dB Compression (Min.) | +15.5 dBm +14 dBm +13.5 dBm 
+ DC VOLTAGE 


VSWR (Max.) Input/Output a ce 1.9:1 2.0:1 


DC Current (Max.) at 15 Volts 50 mA 54 mA 57 mA DIMENSIONS ARE IN INCHES (MILLIMETERS) 


+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


*Measured in a 50-ohm system at +15 Vdc Nominal. 


Typical Intermodulation Performance at 25°C CA27 

















Second Order Harmonic Intercept Point .................... +50 dBm (Typ.) Laer 
Second Order Two Tone Intercept Point.................... +46 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... +28 dBm (Typ.) PRODUCT LABEL AREA 
0.375 
| TYP (2) PLACES 
H ° 0.500 0.460 ~ (9.52) 
0.310 
Absolute Maximum Ratings (12.70) (11.68) mE ne ping. ouTeUTl 7.87) 
Storage Temperature...........2020..0.. 0.0000 eee eee -62°C to +125°C ——: ie Gf ono a a 
: ° Be CONNECTOR A 0.450 
Maximum Case Temperature... .. 2... 2.0... .2. 000000 eee ee ee 125°C asi wu SMA JACK (FEMALE A ee 1.43) 
Maximum DC Voltage..............0. 0.000002 cee ee +17 Volts oun 82 90101 | ‘a Hae 
° F + 0.25 
Maximum Continuous RF Input Power......................... +13 dBm ~ SURFACE ai 0.180 MOUNTING HOLE 
; 4.57 2-56 UNC -2B X 0.15 DEEP 
Maximum Short Term RF Input Power......................... +17 dem een THREADED INSERT 
(1 Minute Max.) 9 as ai ! ae 
z 0.320 + 0.010 
Maximum Peak Power................0 000 ce eee eee e eee ees 6.5 Ware ere ee cas ogo TL (8.12 + 0.25) 
24 


rower . ° 
S” Series Burn-In Temperature (Case) .......................004. 125°C ee 
+ 015 (.88) UNLESS OTHERWISE SPECIFIED 


*WJ-CA27 is standard WJ-A27 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C 


Gain 


13 
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GAIN - dB 











10 50 100 300 500 700 %0 1100 1300 1500 1700 


FREQUENCY - MHz 
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Typical Automatic Test Data 


Vec =15V 


FREG! 
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188, 
coe, 
[08 
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Linear S-Parameters 


10 50 100 300 500 700 900 1100 1300 1500 1700 FREG! S11 ara slz See 
FREQUENCY - MHz MHE MAG ANG MAG MAG ANG MAG ANG 


NOISE FIGURE - dB 
Ww ku amwnw Co CO 





a 
Exd 
oO 














LAS 95.6 2.58 1623.5 218 6.8 43 2.4 
ZAG, OP? -99,8 2.62 149.1 218 -12.6 .o4 65.4 
Power Output* 300. 68 -109.0 2.65 134.2 .17 -17.9 Oe. =6. 1 
400, .11 -119.4 2.65 119.4 17 ~27.5 . IE! 3 
é Sea. 12 -126.4 2.64 164.4 .18: -33.7 ois 15.2 
<2 600. 15 -123.9 2.62 ae. S eit 41.7 .14 ~32.1 
FOG, .16 <-141.4 2.61 72.0 17 -42.8 .16 -43.2 
5 Sr, 17060 -148.5 2.58 56.7 iF -S6.6 218 54,4 
“ a0, 6190 -157.4 «2.59 34, ote -62.7 20 aro. 4 
3 1G. 19 = -170.8 2.61 23.5 tt -69.5 20 -S7.1 
ey 1100. .19 174.5 2.61 7.5 1? “76.7 2h. Shee 7 
= 10 50 100 300 500 700 0 1100 1300 1500 1700 1200. 218 154.9% 2.60 ~3.7 i aS. 4 21 23.9 
= FREQUENCY - MHz 1380. 26 130.2 c. 6 ct. 9 216 FE. 1 . el 2 
1466. 135 ae. cc. ek —4é6.5 ais We. 2 em - 

*at 1 dB Gain Compression 1508, 17 42.4 2.56 —66.6 19 16.6 ced 

1600, 26 -~8 2.45 ~27 8 er) 32.7 .10 

1700. cr =36.1 2.91 169, & ars) 46.6 .14 
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WJ-A28 


10 TO 1500 MHz 
TO-8 CASCADABLE AMPLIFIER 


®* HIGH OUTPUT LEVEL: 
+15 dBm (TYP.) 

® HIGH THIRD ORDER I.P.: 
+29 dBm (TYP.) 

@ HIGH GAIN: 11 dB (TYP.) 

e WIDE POWER SUPPLY RANGE: 
+5 O16 VOLIS 


Specifications* 


Guaranteed 


Characteristics eae ° ° 
0-50 C -54°C - +85°C 


Typical 


5-1600 MHz | 10-1500 MHz} 10-1500 MHz 








Frequency (Min.) 


Small Signal Gain (Min.) 11 dB 10 dB oo 
Gain Flatness (Max.) +0.2 dB +0.6 dB +1.0 dB 
Noise Figure (Max.) 6.0 dB 7.0 dB 7.5 dB 
Power Output at 1 dB Compression (Min.) | +15 dBm +14 dBm +13.5dBm 
VSWR (Max.) Input/Output < 1.551 2.0:1 20:1 
DC Current (Max.) at 15 Volts 45 mA 50 mA 53 mA 


*Measured in a 50-ohm system at +15 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 

oe ee ne Ce ear +49 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... +44 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... +29 dBm (Typ.) 


Second Order Harmonic Intercept Point 


Absolute Maximum Ratings 
Storage Temperature 


eo <'* w+ wie «2s 2 7 * oe @ © mw GH 8 ee S&S. © SS © 8 8 4 eS eS eS 


Maximum Case Temperature 


Viemmunm DG VOurage <4 kik er ele 8a Ree WSS weed oe eth +17 Volts 
Maximum Continuous RF Input Power.....................24-.4 +13 dBm 
Maximum Short Term RF Input Power.......................0-.% +17 dBm 
(1 Minute Max.) 

Maxinuit POs POWER «is /oos cs Gere ws wh > cc oe Ee Po 8 ee Es 0.5 Watt 
(3 usec Max.) 

”S’’ Series Burn-In Temperature (Case)................-..00000 00. 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 






A28 
450 
y sii a on 
200 
a us 025 (. 63) 
b .185 + .015 | ‘cies 4 
(4,70) 
iar eal oy (45) DIA. 
500 + . 002 
(12.70) a a PINS 
Ages 9 
DIAB.C. 


GROUND 
50 OHM OUTPUT 


+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


CA28 
__ 0.820 
: (20.82) 
1.000 qi 
(25.40) ill 
A PRODUCT LABEL AREA 





0.375 
0.500 0.460 igen) a PEAS 0.310 
(12.70) 


Vege : DC BIAS ee eae 
_— me 
a5 eet 








A 0.450 

0.310 INPUT SMA JACK (FEMALE) (11.43) 

(7.87) (2) PLACES _. 0.460 
0.460 + 0.010 en (11.68) 





MOUNTING (11.68 + 0.25) 





SURFACE MOUNTING HOLE 
] (4.57) 2-56 UNC -2B X 0.15 DEEP 
{° 3 THREADED INSERT 
y ; ie: (4) PLACES 
0.810 + 0.010 A 0.320 + 0.010 
(20.57 + 0.25) 095 0250 TT (8.12 + 0.25) 
(2.41) (6:35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA28 is standard WJ-A28 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 
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Typical Automatic Test Data 


Vec = 15 V 


FPE-C! WISP 
MHe ™M 
1Be, 1.2 
cha. Le 
SH, 208 
$08. 1.é 
a) 5S 1.3 
600. 1.3 
ree, 1.3 
ra 1.3 
300, 1.4 
1 GGG. 1.4 
1108, 1.4 
1268. 1.4 
1300. 1.4 
1408, 1.4 
1500, 1.5 
1668, 1.9 


WISHR: 
OUT 
1.0 
Lat 
1.1 
Lee 
1.3 
1.3 
1,4 
1.4 
1.3 
1.3 
1.3 
1.2 
1.3 
1.4 
1.5 


Linear S-Parameters 
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WJ-A28-2 


10 TO 1500 MHz 
TO-8 CASCADABLE AMPLIFIER 








® LOW NOISE: 3.5 dB (TYP) 

® HIGH EFFICIENCY: 27 mA (TYP) AT 5 
VOLTS 

® GOOD DYNAMIC RANGE: 105 dB (TYP) 
IN 1 MHz BW 

@® LOW VSWR: <1.5:1 (TYP) 





Specifications * Outline Drawings 
— ' Guaranteed A28 -2 
Characteristics 0°- 50°C BA°C - +85°C 
fem oar =| (iat (11.41) DIA. li 
Frequency (Min.) 5 - 1600 MHz | 10-1500 MHz | 10-1500 MHz say) 0 eae 
Small Signal Gain (Min.) 14.0 dB 13.0 dB 12.5 dB 018-001 TT (0.45) DIA 
nie APIS 


Gain Flatness (Max.) +3dB +5 dB +1.0dB 
Noise Figure (Max.) 3.5 dB 4.5 dB 5.0 dB 


Power Output at 1 dB 

Compression (Min.) 
10 - 1500 MHz 10.0 dBm 7.0 dBm 
10 - 1000 MHz 10.5 dBm 85 dBm DIMENSIONS ARE IN INCHES (MILLIMETERS) 


+ .005 (.13) UNLESS OTHERWISE SPECIFIED 





VSWR (Max.) 














Input 1.9:1 CA28 - 2 
Output 2.071 0.820 
(20.82) 
DC Current (Max.) at +5 Volts 32 mA 
; : PRODUCT LABEL AREA 
*Measured in a 50-ohm system at +5 Vdc Nominal. 0.375 
ea gical =< (g go) TYP (2) PLACES an 
: (12.70) (11.68) DC BIAS. OUTPUT| (7.87) 
Typical Intermodulation Performance at 25 C \reds 
Sf FP ones 
Second Order Harmonic Intercept Point ...............0+.. +40 dBm (Typ.) A Le CONNECTOR A A 0.450 
° 0.310 INPUT SMA JACK (FEMALE) (11.43) 
Second Order Two Tone Intercept Point.............+.5.. +34 dBm (Typ.) (7.87) (2) PLACES 0.460 
; 0.460 + 0.010 
Third Order Two Tone Intercept Point ...............-008. +24 dBm (Typ.) MOUNTING “itm e097] Le ~ (11.68) 
SURFACE 0.180 MOUNTING HOLE 
. ‘ ¥ (4.57) 2-56 UNC -2B X 0.15 DEEP 
Absolute Maximum Ratings { ee [THREADED INSERT 
Bs | 
Storage Temperature «66 ec ck we ee ee we eee ewes -62°C to +1 25°C ae one i 0.320 + 0.010 
Maxinisini Case Penperatind . 2G ke es aac en ee Nee e ea ee 4125 C "0.086 635) a aa 
Nin OC VGNGNS 6s 6k ne hay eee ee thor eae oe eee ee +8 Volts tle 
Maximum Continuous RF Input Power.. . ee eee eee +13 dBm ae a ee ee 
Maximum Short Term RF Input Power (1 Minute Max.) ......... 50 Milliwatts + 015 (.38) UNLESS OTHERWISE SPECIFIED 
Maximum Peak Power Ye ee Gy ka Nar MSS 7s RCE, (A SRY tues ee mee oO Watt *WJ-CA28-2 is standard and WJ-A28-2 installed in miniature SMA connector housing and 
(3 psec Ma x ‘é ) guaranteed over 0°C to 50°C temperature range See Cascaded Thin Film Amplifiers. 
aque e ie} 
S’’ Series Burn-In Temperature (Case) ........ 2... 0c eee eee ee eee 125 C 


Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C 



















Gain VSWR 
15.0 . 2.0 
pe (Ee 2 es eee = ford | | | SPA 
: at 
14.0 Pere ET OEE 5 15 
ey RS a * ES ree 
oOo 
13.0 0 
10 50 100 500 900 1300 1500 10 50 100 500 900 1300 1500 
FREQUENCY - MHz FREQUENCY - MHz 
6.0 
: 10 50 100 500 900 1300 1500 
Noise Figure FREQUENCY - MHz Intercept Point 
S 5.0 *@1 dB Gain Compression & ‘a 
| =] 
wu 2ND HARMONIC 
40 Se a seacee te 
= oO Se - 
a = = ‘ain Guin - 
30 El roe ee a 
= ir 3RD ORDER 
2 : ~f-}-H 
= a0 = 
10 50 100 500 900 1300 1500 WW 20 
FREQUENCY - MHz 5 10 50 100 500 900 13001500 


FREQUENCY - MHz 


Typical Automatic Test Data 





Vec = +8 Vdc Vec = +5 Vdc 
FREQUENCY VSWR VSWR GAIN FREQUENCY VSWR VSHR GAIN 
MHZ IN OuT DB MHZ IN OUT DB 
108.8 AL 1.6 14.1 108.8 1.5 1.4 13.8 
200.2 ‘3 4.3 14.5 200.8 1.3 $2 14.2 
300.8 1.4 1.4 14.2 300.0 1.3 1.3 14.8 
400.28 1.4 1.3 14.2 400.@ 1.2 102 14.1 
500.0 ‘2 1.2 14.8 560.@ 1.2 1.3 14.8 
600.0 i.3 1.3 14.8 600.¢e 2 1.3 14.1 
780.6 1.3 1.2 14.8 796.0 1.2 1.3 14.1 
eee.e 1.3 1.1 14.8 8ee.e 1.2 1.2 14.1 
900.8 1.3 1:2 13.8 9200.0 ‘<2 1.3 14.8 
1000.2 1.2 1.1 13.8 1000.e eo 1.3 14.1 
1108.08 1.3 1.1 13.7 1100.8 i.8 1.4 14.1 
1200.8 1.3 4.4 13.5 1200.8 1.2 1.4 14.8 
1386.0 163 oe | 13.4 1300.8 ed 1.4 14.8 
1400.0 1.5 1.2 13.1 1400.08 1.4 1.5 13.8 
15¢0.8 1.6 1.2 12.8 150e.@ 1.5 1.5 13.6 
1680.8 1.8 1<9 12.6 1600.8 1.8 ‘<6 13.4 
1780.6 2.9 1.4 11.9 1788.8 2.2 1.8 12.8 
Linear S-Parameters Linear S-Parameters 
FREQUENCY $11 $21 $12 $22 FREQUENCY $i1 $21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG MHz MAG ANG MAG ANG MAG ANG MAG ANG 
100.0 @.234 168 5.07 168 @.11 -5 @.217 157 100.8 @.197 163 4.98 168 @.11 -6 @.183 158 
200.6 8.144 155 5.31 149 @.12 -14 @.116 149 208.0 @.115 153 5.13 151 @.11 -15 @.e89 167 
300.8 @.182 158 $.13 136 @.11 -21 @.152. 141 300.2 @.148 150 5.@1 137 @.12 -2e @.14e 157 
480.0 @.149 138 $.13 128 @.12 <2? @.119 128 400.2 @.1e8 136 5.07 123 @.12 -26 @.111 152 
500.8 @.144 129 5.01 189 @.12 -35 @.1e8 118 500.0 @.107 126 $.@1 111 @.12 -33 @.113 151 
600.0 @.142 112 5.01 96 @.12 -42 @.114 99 600.0 @.106 189 5.07 99 @.12 -38 6.124°" 36 
700.0 @.13@ 107 5.01 8@ @.12 -48 8.890 89 700.0 @.0e85 164 $.07 862 @.13 -45 @.118 138 
600.8 @.120 93 $.@1 63 8.12 -57 @.064 64 800.8 @.076 90 5.07 66 @.13 -54 @.181 134 
920.0 @.126 82 4.99 48 @.12 -66 @.097 48 920.0 6.084 64 5.01 51 @.13 -64 @.127 106 
10@0.0 @.e86 78 4.99 33 @.12 -76 8.029 56 1000.@ 8.035 76 5.07 37 @.14 -72 @.124 129 
1100.8 @.114 53 4.84 19 @.12 -83 @.046 72 1180.0 8.863 60 5.07 22 @.14 -79 @.165 114 
1200.0 @.142 38 4.73 3 @.13 -91 @.069 29 1280.0 @.2890 4? 5.@1 5 @.14 -88 @.172 86 
1308.6 @.143 40 4.68 -14 @.13 -182 @.068 14 1386.0 8.895 63 5.@1 -12 @.15 -100 8.182 72 
1400.2 @.208 28 4.52 -29 @.13 -113 @.e86 -& 1400.2 @.169 45 4.98 -27 @.15 -112 @.193 51 
1500.0 @.23e 21 4.37 -49 @.13 -124 @.183 -3e 1580.0 @.211 46 4.79 -48 @.16 -124 @. 202 29 
1608.6 ®.267 g 4.27 -67 @.13 -136 @.131 -44 160e@.e @. 260 24 4.68 -67 @.16 -135 8.242 8 
1700.8 0.384 -9 3.94 -285 @.13 -146 @.179 -54 1700.8 8.388 2 4.37 -@5 @.16 -149 @.296 -16 
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WJ-A29 


10 TO 1500 MHz 
TO-8 CASCADABLE AMPLIFIER 


@e HIGH OUTPUT POWER: 
+22 dBm (TYP.) 
@e HIGH THIRD ORDER I.P.: 
+34 dBm ‘(7 YP.) 
e WIDE POWER SUPPLY RANGE: 
+10 T6418 VOLTS 
e NEW HIGHER GAIN: 6.5 dB (TYP.) 
e IMPROVED FLATNESS: 40.2 dB 
re YP.) 





Specifications* Outline Drawings 


Guaranteed 


Characteristics - Typical 
= 0°-50°C = -54°C - +85°C 





Frequency (Min.) 5-1700 MHz] 10-1500 MHz} 10-1500 MHz 


Small Signal Gain (Min.) 6.5 dB 5.5 dB 5.0 dB 





Gain Flatness (Max.) +0.2 dB +0.5 dB +0.7 dB Saeed | DIA. 


DIA. B.C. 
Noise Figure (Max.) 9.0dB 10.0dB 10.5dB 50-OHM INPUT : 50-OHM OUTPUT 






Power Output at 1 dB Compression (Min.) | +22.0 dBm | +20.0dBm | +19.5dBm eee 


VSWR (Max.) Input/Output OF ee 20:1 2077 


DC Current (Max.) at 15 Volts 105 mA 107 mA 109 mA DIMENSIONS ARE IN INCHES (MILLIMETERS) 


+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


*Measured in a 50-ohm system at +15 Vde Nominal. 











CA29 
Typical Intermodulation Performance at 25°C - 9,320 
Third Order Two Tone Intercept Point......................... +34 dBm in: 
PRODUCT LABEL AREA 
Absolute Maximum Ratings ee 
0.500 0.460 = (9.52) TYP (2) ain 
Gtordde Tommporatare <, hcse eees Vine bow Dee ons kM ds -62°C to +125°C i ar DC BIAS oh (7.87) 
Wixi Case “Tener aera 8. 6 ve ee sete Gee ee Ew we ee 85°C ee Femex os 
: RF CONNECTOR A A 0.450 
Maximum DC Voltage DA Ghe ta Ae ae ee oe Ee WE em ese Gea. e a, Ge ae) wee a> da ee +18 Volts 0.310 INPUT ~ aA (FEMALE) ree 
Maximum Continuous RF Input Power....................0.00- +19 dBm is “ Seen ate 
. MOUNTING (11.68 + 0.25) 
Maximum Short Term RF Input Power.................... 000008 +21 dBm SURFACE ° 0.180 MOUNTING HOLE 


2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
|(4) PLACES 


' a 
Pec Ee CRM OWRD os dle ete ar haw. Bae, bee ew Reg Met a SR 0.5 Watt ga. i | | : a ce a 


(3 psec Max.) (0-57 = 0.25). 9.260 (8.12 + 0.25) 
(2.41) (6-35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Weight approxi mate | y a 6) gra ms (O 07 Oz ) *WJ-CA29 is standard WJ-A29 installed in miniature SMA connector housing and 


guaranteed over 0°C to 50°C temperature range. 
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Typical Performance at 25°C 


Intercept Point 
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Typical Automatic Test Data 
Vec = 12 V Vec = 15 V 


* 


i ©] 
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© 
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4 
gS 
= PEL! USbiK Les LR HIM FR EL! ea 8 LSS R AIM 
2 rHz fae) wry ne riz! tf mis iy: 
5 
o £3 ei, 2.3 Pe 6.3 sth: 3 2.2 bd 
Fr Pas |S 2 ee tee ra Le ce 6.5 
S 09.14 1.2 6.3 ot re 2. 6.5 
= eT Sh 1.3 2.2 6.4 Fuk, aa a Baa Es 
HIE, 1.4 ae G.S Sd, ts aes GE. 
as Se 2) t.1 &.5 ELL, | i.2 G0 
hw, 1.4 2.’ Gel IA, sic 4 vos eat 
TI. +5 et: &.4 wt, 1.3 t.e2 6.6 
"IES 2.5 1.3 b. 4 “ALIA, ios oo) G6 
TEI, 2.6 2.4 fa. 4 DLAI, 2.6 2.4 6.6 
= 2100. 2.6 Lwel 6.4 1108. a 2.5 fa 
= tcul, ee oF 1.6 6.5 1 c/EA, tks ee Gant 
= 23. tL se 6.5 ee SS ne 1.6 b.6 
a T4uu, : . - ef . ris ts 4 PSH, cs . Pig 2 . . Ean Es 
5 2 SiN, 2.6 :.¢ 6.5 ee ie 2s i Bae ts 
es Lei, 1.6 tt 6.5 Lew, 236 lea Gi. & 
= re 2] 5 2 Pee ee 7 (om = are | Ss ee i. Fay Es 
& 
Linear S-Parameters 
PREL Sit fel pyre ee 





Pitt ale Hrs Pras HG Prats HPAL Pika HPAL: 














Veg 7 Volts tik 74 +1766 2.20 167.3 was) aoe aes teu. 4 

: : ens, 44 “tee S17 156.4 was) Pe 44 ted 

*at 1 dB Gain Compression “0H, 44. =166.4- 2.90 144.2 as) -tH t a Lend. bs 
aims, id - »65.4) 24a 131.9 was) 3G an? tent, t 

Sit, 25 -161.0 2.16 115.9 on =i? 2 5 1966 

VSWR EAN, 16 . -168.5. - 2.46 1077.6 20 “22.0 400 1SG.9 
ie. Lie -fSE.5 iS as? was) PG. 1 8. 147.7 

HN, 4% == 15: 2.14 0 et 3 io =4-=128,7 

UMS Veo TSE | Oe td wat) dod See ee 

ZEMIN, ve. -168.5 2.43 So. 3 was) 39.2 sas < ~<1ea.6 

ost LEM, 30 166.100 2013 45.5 eT) 43.3 1900 SIGE. 
= ich, ~c4 —ire.2 c.15 ac. 4 ee’l -4/.5 once 45. 
2 een Seti 173.6 2.15 1a.9 Let S26 Vd tide 
14K, 26 ‘67.8 #.14 6.2 Ze Ses, t 25 =-166.9 

2S, eth tSid.@ a4 7.8 ee 65.6 26 LE 
Lene, 24 to.G e.i4 iA, id ~7a. 4 26 ee 

By RD | Ao NE OE ole 7 ene eee A Pi 2 11.5 #14 “36s 2G 78.4 2? t42.1 
FREQUENCY- MHz Te, wz ae res 51.8 er ~87.7 26 117.9 
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WJ-A29-1 


10 TO 1500 MHz 
TO-8 CASCADABLE AMPLIFIER 





e HIGH OUTPUT POWER: 
+22 dBm (TYP.) 

@ HIGH THIRD ORDER |.P.: 
> 33 dBm (TYP.) 


Specifications * 

7 ‘ . Guaranteed 
Characteristics Typical 0°-50°C “54°C - 485°C 
Frequency (Min.) 10-1600 MHz | 10-1500 MHz 10-1500 MHz 
Small Signal Gain (Min.) 9.0 dB 8.5 dB 7.5 dB 
Gain Flatness (Max.) +0.2 dB +0.5 dB +1,0°'dB 
Noise Figure (Max.) 

30-1000 MHz 7.0 dB 8.5 dB 9.0 dB 
10-1500 MHz 8.0 dB 9.0 dB 9.5 dB 
Power Output at 
1 dB Compression (Min.) +22.0 dBm +20.0 dBm +19.0 dBm 
VSWR (Max.) Input/Output 1.6:1 202 24071 
DC Current (Max.) at 15 Volts 90 mA 94 mA 99 mA 


* Measured in a 50-ohm system at 15 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ................... 
Second Order Two Tone Intercept Point................... 
Third Order Two Tone Intercept Point.................... 


Absolute Maximum Ratings 


Storage Temperature. .......... 20.0.0. 000 ee eee eee 
Maximum Case Temperature.................222 200008 | 
Maxim DC Votege . 6699. oles cn oe as Pew dt ec ewe’ 


Maximum Continuous RF Input Power.................... 


Maximum Short Term RF Input Power (1 Minute Max.)......... 
Maximum Peak Power ................2. 0000 eee eee eee 


Weight approximately 2.0 grams (0.07 oz.) 
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.+57 dBm (Typ.) 
.+49 dBm (Typ.) 
.+32 dBm (Typ.) 


2 os 100°C 





Outline Drawings 


A29-1 
0.450 
' os (149 =— 
0.200 pees (0.63) 


002 | aris 


+0.001 
; | 0.018 _9 ogo (0. 45) DIA. 


(4.70) 






+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


CA29-1 


0.820 


Y ~ (20.82) 





PRODUCT LABEL AREA 


_ 9.375 
0.500 0.460 eee eT ge 
(12.70) (11. : 


DC BIAS OUTPUT} (7.87) 
z [wr amnene CONNECTOR I A 0.450 





0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES 0.460 







MOUNTING (11. 68 + +0. 25) 
MOUNTING HOLE 
2-56 UNC -2B X 0.15 DEEP 


SURFACE 0.180 
(4.57) ca 
THREADED INSERT 


| Gr 8 (4) PLACES 
0.810 + 0.010 | | | 0.320 + 0.010 


(20.57 = 0.25) L 0.250 (8.12 + 0.25) 
(2.41) (6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA29-1 is standard WJ-A29-1 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. 


Typical Performance at 25°C Typical Automatic Test Data 


REL id USWe GRIN a Lis hip aes LA 








a i OUT LT: rip’ ips wie ie 
ioe, Le t.1 vie TEA, 2, 4.4 hee 
che, Lv 1.1 te wits, a ke te eo5 

8 ec Sl Ss Lec Lec eet ha, 28 toe rey 

10 50 100 300 500 700 900 1100 1300 1500 4hu, Lat Sige L.e ha, I. te ewe 

FREQUENCY - MHz wu. 14 1.2 =e sh EA te ee 

EE, 1.4 2.2 wee tLe, 1.3 es Bey 

4 ; Aas A: 2. wg kas ae ee my 
Noise Figu re te, diet 1.4 we” HAR, =, 1.4 tee 

SAIL, 1.6 1.4 te & “AILS, Big ea cere 

9 tS Se 1.6 oe tit, hate tsi er ge 

S 110. 1 1s ey LIM. oa i5 BP 
wg 10, aS 2.6 moe teh, oS 1.6 a7 

Ss tbs, 1.4 1.4 fe es 1.4 ee ee 
= rau. og ge mu 140 i.4 1.5 2.2 
Lag +a 4 4 + & ae ogy ee! eo: 3 1 eg 
ui 7 Louse, 1.4 :.o 8.8 =  — Sse, ae Lee a's 
2 Te-L, tle tt oS Pek He eee) 2. 

S 





na 


10 =50 100 300 500 700 900 1100 1300 1500 3 
FREQUENCY - MHz Linear S-Parameters 


FREL 211 el Sle bir af a 
Power Output* rip” Pipa: Hap: Pipa: Fp: HPL: Pipa: HPL: 


24 
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eB hk, ie —b4 fare 169.2 if 16.4 . Ke! 5.4 
2 Sub, .i4 wen A ve t65. 4 ae ele t a Se, ak ae | 
Z pat] SS cle ret wv. ve the, re vo. 4 eed “EE. t 
2 22 E-LikA, oe ~1be.. 7 cet Free! SI ‘ae ev.o oe whi, 
5 kik, 2c “116.8 Pere ie. 0 Ho ~i4 a a4 
~ 9 whaky, 21 ~1ler.é re 147.6 20 te. ~ lt eS 
wi , see ae eve t4eo. 4 et qo ee uray Pf 
2 LEALMEY, see jou 5 ramen 2g Laer eat a ae ~t34.% 
20 tLe, se ~164,.4 ce. rd t4.1 ole es Bey -250,.¢ 
iche, ck ree i 122.2 see oa." sat “lee. u 

19 ee SS me: be Carr 122.2 cid Sie weed Lie 
10 50 100 300 500 700 900 1100 1300 1500 14h, .it less! eke be | aren By Es a a sel ime 
FREQUENCY - MHz ee eee eS ev eg a, hah) See 
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WJ-A31-1 


10 TO 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 





e LOW NOISE: < 3.5 dB (TYP.) 
@ LOW VSWR: 1.5:1 (TYP.) 


Specifications* 


Guaranteed 
0°-50°C 


Characteristics Typical 





Frequency (Min.) 


Small Signal Gain (Min.) 11.5 dB 


Gain Flatness (Max.) <+0.4 dB 


Noise Figure (Max.) <3.5 dB 


Power Output at 1 dB Compression (Min.) | -2.0 dBm 


VSWR (Max.) 
Input 
Output 


DC Current (Max.) at 15 Volts 


*Measured in a 50-ohm system at +15 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point 
Second Order Two Tone Intercept Point 
Third Order Two Tone Intercept Point 


Absolute Maximum Ratings 


Storage Temperature «4... 6 ee a So ee HE aw a eS ewe 
Maximum Case Temperature 
Maximum DC Voltage 
Maximum Continuous RF Input Power 
Maximum Short Term RF Input Power 


Maximum Peak Power 


Weight approximately 2.0 grams (0.07 oz.) 
90 


a - « «© @ ie. eo @ S&S Ye he w @ oe a oe Ce eee 


5A" C - 


1-2050 MHz | 10-2000 MHz | 10-2000 MHz 


.+15 dBm (Typ.) 
.+10 dBm (Typ.) 
. +9 dBm (Typ.) 


-62°C to +125°C 


. 
* « oa a °@ « 
-_ 8 8 # « 


_. +50 Milliwatts 
(1 Minute Max.) 


14 Pate. 0.5 Watt 
(3 usec Max.) 


125°C 


+85°C 





Outline Drawings 


A31-1 
0.450 
ae 0.025 (0.63) 
0.185 + 0.015 ne soa , 0.018 5 ee 092 (0.45) DIA. 
, ; 500 + 0. 
0.300 + 0.010 
DIA. B.C 






+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 








CA31-1 
0.820 
(20.82) 
PRODUCT LABEL AREA 
__ 0.375 
nen — ~ (g 50) TYP (2) PLACES és 
(12.70) a - DC BIAS wb (7.87) 
= LF =P oo th I A 0.450 
0.310 INPUT re JACK (FEMALE) (11.43) 
(7.87) LACES _. 0.460 
0.460 + 0. Pi ™ (11.68) 


MOUNTING (11.68 + 0.25) 
MOUNTING HOLE 
2-56 UNC -2B X 0.15 DEEP 


SURFACE 0.180 
(4.57) si 
THREADED) INSERT 


‘ fr DB (4) PLACES 
0.810 + 0.010 | 0.320 + 0.010 






(20.57 + 0.25)" 1 0.250 (8.12 + 0.25) 
(2.41) (6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38} UNLESS OTHERWISE SPECIFIED 


*“WJ-CA31-1 is standard WJ-A31-1 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 


Gain Veo = +15 V 
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SS t.! 1a.7° 

cu, 3.c' 16.9 

SE, tec 10.9 
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cio. ed 
2 wei. | eS 
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Fe bee ee ee fod Fe ee Fk Bek fed fk Bek ob fe fd Pe fed FS fk fed fed ed 
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NOISE FIGURE - dB 


Linear S-Parameters 


Power Output* 
Pp FREG Sil Sel Sle See 
| Pik: ANG MAG ANG NAG a NAG ANG 
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a Pas wn? “62 1 G49 162.4 14 “4.0 ES 125, 
<HRI Jus -“19  t.45 ted. 1 wi4 “6.6 ace 117.4 
= quit. 21000 1B St 145.5 wid -9.33 be 68.8 
a Seed, .1500¢~*«~ NS Se 13% G wid 1.7 te HG 
S Eu, “lo -193:5- .3753 128.4 14000 -14.6 400 SSL 
ros) aes 21600 145.000. 4 119.6 14 ~17.5 a? mE. 
cc aie th wtf 161.30 Sb 111.2 .i4 21. 29 SS 
= “ALIN, LY FS) SL 68 142.2 .14 4.1 wie fee 
5 DUE. Le 175.4 «3.56 9.2 .14 oo ee 61600 ESS. 
a. LLU, eg 161.2 3.57 ea.5 wid soak .18 153.5 
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WJ-A32 


100 TO 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 


® LOW NOISE FIGURE: 3.5 dB (TYP) 

® HIGH THIRD ORDER IM: +82 dBm (TYP) 

® HIGH OUTPUT LEVEL: 16.0 dBm (7 YP} 

@ LOW VSWR: 1.5:1 (TYP.) 

@® GaAs FET DESIGN 

Specifications * 

Characteristics 0° : o reoiabaae 2 +85°C 





Frequency (Min.) 10 - 2000 MHz | 100 - 2000 MHz | 100 - 2000 MHz 
Small Signal Gain (Min.) 10.0 dB 9.0dB 8.5 dB 
Gain Flatness (Max.) +306 +7 dB +1.0 dB 
Noise Figure (Max.) 3.5 dB 4.0 dB 4.5 dB 
Power Output at 1 dB 15.0 dBm 13.5 dBm 13.0 dBm 
Compression (Min.) 
VSWR (Max.) Input/Output 1.5:1 ao} 
DC Current (Max.) at 15 Volts 94 mA 100 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ...............0:. +40 dBm (Typ.) 
Second Order Two Tone Intercept Point..............2.26. +38 dBm (Typ.) 
Third Order Two Tone Intercept Point ................205. +32 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature... .. 2.0.20. cee eee ee ee eee -62°C to 125 C 
Maximum Case Temperature... 2.1. ee ct ee ee we ee ee 100°C 
Nias DG VOUd0E oon 5 ose Siek eo 6 OS ee we oe ee ee ee 17 Volts 
Maximum Continuous RF Input Power..............0020+52 eee +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ......... 50 Milliwatts 
Maximuin Peak Power... «2% t..<el Pek wee eK ee oe ee ao oO 0.5 Watt 
(3 usec Max.) 
“S’’ Series Burn-In Temperature (Case) .......... 0000 eee eee eee 100°C 


Weight approximately 2.0 grams (0.07 oz.) 


Q2 





Outline Drawings 


A32 
0.450 
' — (i141) A= — 
0.200 0.025 (0.63) 
(6.08) ia 
A T 


0.018 good (0.45) DIA. 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 





CA32 
0.820 
y (20.82) 
sl 
PRODUCT LABEL AREA 
0.375 
~< TYP (2) PLACES 

0.500 0.460 (9.52) TYP (2) sat 
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(7.87) (2) PLACE 
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MOUNTING (11.68 + 0.25) 
SURFACE 0.180 
(4.57) 





.460 
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MOUNTING HOLE 
2-56 UNC -2B X 0.15 DEEP 


THREADED INSERT 
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i «a & 
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ae 











20.57 + 0.25 v1 
( ) 0.095 et (8.12 + 0.25) 
aay” 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA32 is standard WJ-A32 installed 
in miniature SMA connector housing 
and guaranteed over O°C to 50°C 
temperature range. 


Typical Performance at 25°C Typical Automatic Test Data 






Gain Vec = +15 Vde 

11. FREQUENCY VSWR VSWR GAIN 

Ee 
= 10.0 : | fad 100.0 1.1 1.5 9.9 
6 200.0 1.3 1.4 10.2 

90 ae ee aie ¢ 300.¢@ 1.2 1.4 10.2 
; : 400.0 1.2 1.4 10.1 

10 50 100 400 700 1000 1300 1600 1900 2200 sada ins i. ao 
FREQUENCY - MHz 600.0 1.3 1.4 10.0 

700.0 1.3 1.3 10.0 

800.0 1.4 1.4 10.1 

p : 900.0 1.3 1.5 10.0 
Noise Figure 1008.0 1.4 1.3 10.8 
1100.0 1.4 1.4 10.8 

1200.0 1.4 1.4 10.0 

= 1300.2 1.5 1.4 10.1 
50 1400.0 1.4 1.5 10.2 
uw 9: 1500.0 1.4 1.5 10.0 
= 1608.90 1.5 1.4 10.2 
© 40 1700.0 1.5 1.3 10.2 
= 1800.0 1.5 1.4 10.4 
a 1900.0 1.5 1.2 10.6 
” 3.0 : 2000.0 1.5 1.2 18.5 
=] 10 50 100 400 700 1000 1300 1600 19002200 2100.0 1.4 1.3 10.5 
oe Q 1.4 1.4 10.5 


FREQUENCY - MHz 2200. 


Power Output* Linear S-Parameters 





FREQUENCY Sil $21 $12 $22 
E 17.0 MHz MAG ANG MAG ANG MAG ANG MAG ANG 
a=) 
rae 108.0 @.855 1 3.13 175 @.08 -15 6.205 167 
Sb 15.0 200.6 @.118 -6 3.24 162 @.11 -13 @.167 157 
oa 300.4 8.883 -2 3.24 152 @.18 -20 @.165 157 
5 13.0 400.0 @.111 3 3.20 144 @.11 -40 @.158 139 
° 10 50 100 400 700 1000 1300 1600 1900 2200 500.0 @.113 4 3.28 133 @.11 -27 6.190 138 
620.2 0.127 8 3.16 126 @.12 -33 @.182 129 
FREQUENCY - MHz 780.0 @.141 2 3.16 146 @.12 -38 @.146 124 
800.0 @.152 2 3.20 105 @.12 -55 @.159 102 
* j | 900.0 @.146 -3 3.16 95 @.12 -S2 8.189 98 
at 1 dB Gain Compression 1080.8 @.178 -16 3.16 84 @.12 -5S @.144 84 
1108.0 @.173 -21 3.16 ?? @.12 -?72 0.162 81 
1280.2 @.177 -22 3.16 68 @.12 -67 0.181 78 
1380.8 Q@.194 -2?7 3.26 2 8.12 -?7 @.177 66 
1400.0 @.170 -28 3.16 +48 @.11 -87 8.193 64 
1580.0 @.182 -40 3.16 38 @.12 -95 @.185 61 
1600.0 @.195 -52 3.24 32 @.13 -98 @.152 53 
1780.0 @.210 -60 3.24 22 @.13 -107 0.148 42 
1880.8 @.210 -81 3.31 18 @.13 -110 @.153 39 
1980.2 @.208 -93 3.39 8 @.14 -117 @.104 22 
2000.0 @.185 -117 3.35 -10 6.13 -132 @.072 -22 
2100.8 @.177 -148 3.35 -22 @.13 -138 @.138 -39 
2200.8 @.183 -165 3.35 -33 @.14 -148 Q. 





10 50 100 400 700 1000 1300 1600 19002200 
FREQUENCY - MHz 


Intercept Point 


2ND HARMONIC INTERCEPT POINT 


2ND ORDER INTERCEPT POINT 
A er | Le 


INTERCEPT 
POINT - dBm 


fas 3RD Supe RINiEAtErEs POINT Tie 


0 
10 50 100 400 700 1000 1300 1600 19002200 
FREQUENCY - MHz 
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WJ-A33 


10 TO 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 


e NEW LOWER NOISE: 4.5 dB (TYP.) 

e +3dBm OUTPUT LEVEL (TYP) 

e WIDE POWER SUPPLY RANGE: 
Te TOTS VOLTS 











Specifications* Outline Drawings 
a : Guaranteed 
h e 
Characteristics 0°-50°C 54°C. - 485°C A33 
er | 
Frequency (Min.) 1-2050 MHz |10-2000 MHz | 10-2000 MHz es eerie | 


Suen (0.63) 







(5.08) 
8.0 dB 


Small Signal Gain (Min.) 9.5 dB 8.5 dB uy 
eer. mero 0.018 “HON (0.45) DIA. 
Gain Flatness (Max.) (4.70) a —<— 4PINS 
500-2000 MHz <+0.3dB | +0.6dB +0.8 dB 0300+0010 | 
10-2000 MHz <+05dB +0.8dB +10dB DIA. B.C. 


Noise Figure (Max.) 4.5dB 5.5 dB 6.0 dB 
+ DC VOLTAGE 


Power Output at 1 dB Compression (Min.) | +3.0 dBm +2.0 dBm +2.0 dBm 















VSWR (Max.) Input/Output ee 2.0:1 Pa ae DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
DC Current (Max.) at 15 Volts 14mA 16 mA 17 mA 
CA33 
*Measured in a 50-ohm system at +15 Vdc Nominal. ~ =¢ 820 
p / [~ (20.82) 
Typical Intermodulation Performance at 25°C 3 
Second Order Harmonic Intercept Point .................... +28 dBm (Typ.) PRODUCT LABEL AREA 
; 0.375 
Second Order Two Tone Intercept Point.................... +22 dBm (Typ.) 0.500 0.460 m= (9.52) TYP (2) PLACES a 
. 12.70) (11.68) 
Third Order Two Tone Intercept Point..................... +15 dBm (Typ.) ee =] DC BIAS ai thet 
[ GND 
RF CONNECTOR 0.450 
Absolute Maximum Ratings O.210:) ANPUT <a SRE een) As) 
(7.87) (2) PLACES _. 0.460 
° ° MOUNTING at 8 0.25) Bo 
DUOlHOG: F OINDOIAUNTO co. oe ek ke a es Ss HER OR ee Oe oe “62 0 to +125-C SURFACE 0 480 MOGIEINE HOLE 
Maximum Case Temperature.................... 0000 eee eee eae 125 C ee | ee: THREADED INSERT 
qt me: E 
ACU to CRG) ok ka eae baw a oo. be See Wine am 2s ee ea ee +20 Volts — gas o010 P reve 
Maximum Continuous RF Input Power.......................0.. +13:dBm reo That (8.12 + 0.25) 
a a) 
Maximum Short Term RF Input Power....................... +50 Milliwatt 
(1 Minute Max.) proce eens 
Maximum Peak POWEr . 46... cs ee es wa se Pe ee ee 0.5 Watt 
*WJ-CA33 is standard WJ-A33 installed in miniature SMA connector housing and 
(3 MSeC Max.) guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 
“S"’ Series Burn-In Temperature (Case). ................. 00000 e ue 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C Typical Automatic Test Data 


Gain Vec = 15 V 


PREC WISLIF WSF GAIM 
MH2 TH CLIT Th: 





1a. 1.8 1.14 16.5 

“40% 1 2G mY. & 

"0 200 400 600 800 1000 1200 1400 1600 1800 2000 a ts oC haa 
FREQUENCY = MHZ 400, 1.1 1.20 0 ©6184 

So. 1.1 1.2 16.4 

600, 1.2 a tit 

: : 7HG, 1.2 1.4 16.0 
Noise Figure n00. 1.2 1.4 10.6 
900, 1.2 1.4 a9 

2) 1gGG. 61.3 =| 9.8 
uw 1100. 1.2 1.5 a8 
oa 4 1208, 1.3 1.5 2.7 
=3 1368, 3 1.6 O97, 
x 3 146, ies 1.6 ae 

5 200 400 600 800 1000 1200 1400 1600 1800 2000 1500. 1.3 1.6 4,6 
FREQUENCY - MHz 1608. 1.2 ise a9 

1700, 1.2 1.8 a9 

10, tad i? a. 

1980, 1.2 i? q.8 

Power Output* cog, 1.5 1.6 a6 
P10. 2.4 1.4 a8 











Ee 
3S 
can ° 
2 Linear S-Parameters 
3 7 13g 
a FREG S11 ora Ste SEP 
= MHZ MAG FING MAG FING MAG FING MAG FING 
a 
hE OO EE a TY aE ae ae 100, a i.e 333 169.6 .14 ~2.€ asic) 144.2 
FREQUENCY - MHz =e, . 5 -69.0 3.24 156.0 .14 2.2 02 EG. 
*at 1 dB Gain Compression SO8, a4 -Te.6 3.33 143.4 14 —-14.4 85 54.8 
400, 5; -74.5 3.31 130.6 14 -21.6 OF 30. & 
Soe, ar Obes 3 ~ S, 20 115.4 4 28.0 210 16.7 
E01 2 =-107.6..2.2 105, 2 we ~24,9 ip i 
Toa, 68 -100.9 3.17 a1.5 Pe ie -46.4 215 -5.¢ 
SHH 1% <17.0- S046 72.2 13 -47.8 17 ea 
300, 10 =-{390.9,0-2442 6a.7 44 54.6 .18 -31.4 
100, 12 8 -129s0 4a4@ 51.2 113 -59.8 .19 ~44,9 
1100, 13 -146.9 3.6¢ a7.8 as -~66.9 21 -52.9 
1200, eee ee e455 12 ~79.4 ea ~66;.1 
1360, 14 -<166,1 ° 3.66 12.2 12 -~81.6 wee Tie 
1400, 12 -169.9 3.65 2.6 12 ~87.9 .23 -s9,4 
1500. ao 175.4 3.67 <i 726 -12 -35.1 24 -107.4 
1608 as.) 158.82 3.12 =32.8 12 -108.2 25 -118.7 
17a, .ag 139.6 3.12 -42.3 12  -116.2 28 -133.3 
ia EL 1200. OG. 66.2 3.13 -65.1 .12@ -118.3 .27 ~-149.1 
1980, 216 G9 3.10 ~S2.4 12  =128.2 26... -161.2 
Z0ea, .19 ~19.3 3.62  -100.6 12 -14@.0 it ieee bg | 
Z16Q, 225 -49.7 2.76 -129.4 12 -156.2 86 167.2 
2200. 42 -67.8 2.45 -15@.2 12 8 -170.7 4 175.3 
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WJ-A33-1 


2 TO 2400 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ ULTRA WIDE BANDWIDTH: 
1 - 2600 MHz (TYP.) 
@ MEDIUM OUTPUT LEVEL: +6 dBm (TYP.) 


Specifications * 
Guaranteed 

Characteristics Typical 0°- 50°C -54° - +85°C 
Frequency (Min.) 1 - 2600 MHz | 2- 2400 MHz | 2- 2400 MHz 
Small Signal Gain (Min.) 9.0 dB 8.2 dB 7.8 dB 
Gain Flatness (Max.) +406 +6 dB +8 dB 
Noise Figure (Max.) 

10 - 1500 MHz 5.5 dB 

10 - 2400 MHz 6.3 dB 
Power Output at 1 dB 
Compression (Min.) 4.0 dBm 
VSWR (Max.) 

Input 2071 

Output 2071 
DC Current (Max.) at +15 Volts 23 mA 





*Measured in a 50-ohm system at +15 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ...........-2005050005 +35 dBm (Typ.) 


Second Order Two Tone Intercept Point..............8500:5 +29 dBm (Typ.) 
Third Order Two Tone Intercept Point .............028800% +19 dBm (Typ.) 
Absolute Maximum Ratings 
BlOrdge TONITE... 66a eae a be ele woatle Bo ecR eee ale we 62°C tore © 
Maximunr Casa Temperature . 5 6s ob eles Oa ee ad ee ee ee i25-C 
isin DC Vane Se bee es ee wie od ole eee Sw oo oe oe Se we +20 Volts 
Maximum Continuous RF Input Power............ 0.000002 eee eee +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) .......... +50 Milliwatts 
Maxiniuin Peak POWEr 6.2 is bw he es ee we ee Oe eS £5 Watt 
(3 psec Max.) 
"’S”’ Series Burn-In Temperature (Case) ......... 000. e eee eee ee eee 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 







A33-1 
0.450 
i or zi es ial a 
0.200 7° 025 (0.63) 
608) oy 
eet 
+0.001 
45) DIA. 
toe Caen, TH, -0,002 0! 
—<— 4PINS 
(2 70) 
0.300 + 0.010 
DIA. B.C GROUND 
50-OHM INPUT 50-OHM OUTPUT 
+ DC VOLTAGE ae 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
CA33-1 





PRODUCT LABEL AREA 


0.500 0.460 
(12.70) (11.68) 


_ 9.375 
TYP (2) PLACES 
~ 8. me) 0.310 
+ DC BIAS OUTPUT : 87) 
AS of « 











E ahawar 

RF CONNECTOR Ao. 450 

0.310 INPUT rae ee 9 ee a 43) 

te) _. 0.460 
eae: ~ (11.68) 


MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 
(4.57) a 2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 


: me: (4) PLACES 

Se oa 0.010 0.320 + 0.010 

7 + 0.25) a (8.12 + 0.25) 
A) Pe (6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 








*WJ-CA33-1 is standard and WJ-A33-1 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 


Gain 


GAIN - dB 





8 
10 100 900 1700 2500 
FREQUENCY - MHz 


Noise Figure 


> on oOo 


NOISE FIGURE - dB 


w 


100 900 1700 2500 
FREQUENCY - MHz. 


_— 
So 


Power Output* 
E10 
[aa] 





POWER OUTPUT -d 
[op] 


10 100 900 1700 2500 
FREQUENCY - MHz 


* at 1 dB Gain Compression 










10 100 900 1700 2500 
FREQUENCY - MHz 







Intermodulation 

60. 
a 
[eo} 
> 50 F2ND HARMONIC —_ 
a 
(an) 
E 40 — = 
s |—+ 7 
2 30 —— -— 2ND ORDER 
Wy 20 — = 
2 





10 100 900 1700 2500 
FREQUENCY - MHz 


Vee = +15 Vde 


FREQUENCY VSWR VSWR 
MHZ IN 


°o 
faq 
~ 
Oo 
oD 
tt ome 
z 


108.8 
280.6 
368.0 
480.8 
580.0 
600.0 
780.0 
800.8 
980.8 
1000.0 
1108.0 
1208.0 
1308.8 
1408.0 
1580.@ 
1680.0 
1708.6 
1800.8 
1980.0 
2806.0 
2108.6 
2260.86 
2308.0 
2408.8 
2580.8 
2600.0 


ee eee © @ @ @ @ 


ec ee ec ee © e@ © © © © © © © © © © ew ew ew llth el 
SPANK VNYNWAUGSIUAHAHAAHRUUGDAAAWWWNHWH 
oS Ot OS OS OO FO OS OO 6S BS FS OD HS &S GS OO OO Ot Oe OS OO Ot OO OF Oe OO 
eee ee ee ee we we ee we we ew ew ew he eh el ehlhl tl tl el 
BAUWHK-K— NWA DAUAD DA AAA WWNHNNN &— A & 
DDODOODOODDDDDDDDDDDDDNDHDHDDDDD 
ee 
NOH WK DUKA AWAAUMNUNAWUUHAANON WO 


Oxo OD Gah OS HS be Oe OS Od Od OD HO Ged bd OP fed fe Ot Oe et Oe Oe Oe Ot OS OO 


Linear S-Parameters 


FREQUENCY $11 $2i 
MHz MAG ANG MAG ANG 
100.8 6.843 1é 2.79 166 
266.0 8.112 -31 2.72 183 
368.6 @.1801 -58 2.75 141 
408.6 6.123 -64 2.7zZ 12? 
568.8 6.136 -78 2.69 117 
686.6 8.132 -6é 2.€9 166 
788.6 6.153 “99 2.69 92 
660.8 @.166 -116 2.66 76 
$00.0 0.175 +124 2.66 64 
10e@.06 @.216 -127 2.60 51 
1106.86 0.209 -137 2.66 42 
1260.64 @.200 -147 2.66 2? 
1306.6 @.229 -157 2.63 14 
1466.6 @.211 -169 2.63 3 
1306.6 @.239 -177 2.60 -12 
1600.0 0.243 179 2.63 -24 
1720.8 0.227 168 2.63 -37 
1800.0 @.213 153 2.66 -38 
1900.8 @.198 138 2.66 -63 
2680.0 0.177 117 2.75 <-?77 
2100.0 6.149 93 2.85 -94 
2200.0 @.106 79 2.835 -109 
2368.8 @.067 26 2.92 -125 
2488.90 @.118 -31 2.83 -143 
2560.0 0.13% -48. 2.79 -161 
2606.8 @.176 -64 2.72 7-179 
Vee = +12 Vde 
FREGUENCY VSWR VSWR GAIN 
MHZ IN OUT DB 
108.0 1.2 1.1 8.2 
208.2 1.4 1.2 7.9 
300.8 1.3 1.1 8.8 
408.8 1.4 1.2 7.9 
500.8 1.4 1.2 7.9 
600.8 1.4 1.2 8.8 
760.8 1.5 1.3 7.9 
880.0 1.5 1.3 7.8 
980.0 1.3 1.3 7.9 
1000.8 1.7 1.4 7.7 
1108.8 1.6 1.4 7.8 
1208.0 1.6 1.4 8.8 
1366.9 1.7 1.4 7.8 
1400.8 1.6 1.4 7.9 
1508.8 1.7 1.4 7.8 
1600.90 1.7 1.4 7.9 
1788.8 1.7 1.4 7.9 
1808.8 1.6 1.3 8.8 
1908.8 1.6 1.3 6.1 
2800.0 1.5 1.2 8.5 
2188.8 1.4 1.2 8.8 
2200.8 1.3 1.2 8.7 
2308.0 1.3 1.4 8.8 
2488.8 1.4 1.7 8.5 
2500.8 1.5 1.8 8.2 
2600.0 1.6 1.9 8.2 


Linear S-Parameters 


FREQUENCY $11 $21 

MHz MAG ANG MAG ANG 
100.0 @.9808 -1 2.57 166 
200.8 6.157 -29 2.48 132 
300.0 0.147 -37 2.51 148 
400.8 0.169 -66 2.48 126 
300.0 Q@.169 -79 2.48 116 
660.0 @.172 -86 2.51 104 
780.0 Q@.189 -183 2.48 89 
800.0 6.205 -114 2.45 75 
900.0 @.208 -128 2.48 61 
18080. @.254 -132 2.43 Si 
1108.8 8.236 -143 2.45 38 
1200.8 Q@.233 -154 2.51 24 
1300.8 8.255 -165 2.45 11 
1400.0 @.241 -177 2.48 ] 
1500.0 0.265 176 2.45 -16 
1600.0 8.266 176 2.48 -28 
1788.6 6.252 i138 2.48 -41 
1860.6 6.241 143 2.51 -34 
1708.0 @.226 127 2.34 -66 
2908.0 @.2i1 164 2.66 -B2 
£100.08 @.182 77 2.75 -939 
2299.8 8.146 68 2.72 -114 
2300.0 8.119 1S 2.735 -130 
2480.90 @.164 ~26 2.66 -150 
2500.98 @.205 -44 2.357 -169 


2nnO.8 @.231 -63 2.51 1793 


$12 
MAG ANG 
0.17 -6 
@.17 15 
@.17 -2é 
@.17 -32 
6.17 -46 
8.17 46 
0.17 -S1 
6.17 -68 
8.17 <-?71 
8.16 -75 
8.17 -82 
@.17 -92 
@.17 -162 
@.17 -111 
6.17 -119 
@.17 -128 
@.17 -132 
@.17 -143 
8.17 -154 
8.18 -164 
0.19 -174 
@.19 177 
8.19 162 
@.19 149 
6.19 138 
@.18 -128 
$i2 
MAG ANG 
0.17 -5 
Q@.17 -16 
Q@.17 -26 
@.18 -32 
@.17 -42 
@.17 -45 
@.17 -31 
0.17 -66 
0.17 -76 
@.17 -?77 
6.16 -83 
@.18 -89 
@.17 -99 
0.18 -110 
@.17 -1290 
@.17? -126 
@.13 -132 
0.19 -142 
0.18 -154 
0.20 -1650 
8.28 -173 
@.20 176 
@.20 162 
@.20 148 
@.20 135 
8.19 125 


S22 


MAG 


0.836 
6.674 
0.846 
6.871 

8.079 
6.681 

0.104 
8.132 
@.128 
@.171 

0.166 
0.163 
6.172 
@.181 

@.193 
@.192 
0.183 
0.154 
Q.137 
0.102 
0.067 
@.052 
@.129 
6.216 
0.244 
0.283 


S22 
MAG 


0.834 
0.81 
0.858 
0.085 
0.094 
0.892 
@.114 
0.146 
0.126 
@.173 
8.170 
6.168 
@.16?7 
@.173 
6.179 
@.175 
6.160 
@.13¢€ 
@.112 
0.089 
8.098 
Q.899 
@.176 
8.249 
8.273 
@.312 


ANG 


6¢ 
“1% 
-36 
-44 
-34 
-53 
-66 
-73 
-75 
-99 
-11@ 
-114 
-124 
-129 
-137 
-146 
-161 
=172 
176 
1357 
104 
43 
-11 
-31 
-55 
-66 


ANG 


47 
-26 
-39 
-38 
-63 
-63 
-75 
-81 
-8?7 
10? 
121 
126 
135 
148 
148 
159 
177 
171 
159 
12? 

67 

21 
-17 
-39 
-37 
-78 
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100 TO 2000 MHz 


WJ-A34 





TO-8 CASCADABLE AMPLIFIER 





e HIGH GAIN — TWO STAGES: 


16.dB (TYP) 


e ULTRA LOW PHASE DEVIATION 
FROM LINEARITY: < 43°; 


500-2000 MHz 


e LOW VSWR: < 1.5:1 (TYP.) 


e MEDIUM LEVEL OUTPUT: +7 dBm 


(EYP) 


e EXCELLENT GAIN BLOCK 


Specifications* 


Characteristics 


Frequency (Min.) 

Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Power Output at 1 dB 
Compression (Min.) 


VSWR (Max.) Input/Output 


DC Current (Max.) at 15 Volts 


*Measured in a 50-ohm system at +15 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 


< +0.5 dB 


+7 dBm 


Typical 


30-2100 MHz 


16.0 dB 


6.5586 


~ tor 


35 mA 


Second Order Harmonic Intercept Point 


Second Order Two Tone Intercept Point . 


Third Order Two Tone Intercept Point 


Absolute Maximum Ratings 


Storage Temperature......... 
Maximum Case Temperature... . 


Maximum DC Voltage ............... 
Maximum Continuous RF Input Power... . 


Maximum Short Term Input Power. 


Maximum Peak Power........ 


S$" Series Burn-In Temperature (Case) .. . . 


Weight 
98 


approximately 2.0 grams (0.07 oz.) 


Guaranteed 


0°-50°C 


100-2000 MHz 


152:0B 


£0,7-0B 


6.5 dB 


+6 dBm 


1.971 


39 mA 





-54°C - +85°C 


100-2000 MHz 


14.0 dB 


+1.0 dB 


7.0 dB 


+5 dBm 


ot): 


41 mA 


.+46 dBm (Typ.) 
.+42 dBm (Typ.) 
.+18 dBm (Typ.) 


--62°C to +125°C 


125°C 


. +20 Volts 


... ttOdBm 


+50 Milliwatts 
Minute Max.) 


.0.5 Watt 


(3 usec Max.) 


jee ® 





MOUNTING (11.68 + 0.25) 


SURFACE 







0.180 





S| 














A34 
=18 450 
ete A | (i oo 
yo 025 (0.63) 
i 3 
0.018 “1:0 (0.45) DIA. 
0.185 + 0.015 
(4.70) 050000120 4 PINS 
: (12.70) 
DIA. 
0.300 + 0.010 
DIA. B.C. GROUND 
50-OHM INPUT 50-OHM OUTPUT 
+ DC VOLTAGE 
45° + 3° 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 
CA34 
0.820 
(20.82) 
PRODUCT LABEL AREA 
0.375 
0.500 0.460 "at eee ee 
(12.70) + b DC BIAS OUTPUT] (7.87) 
“1 RF ome tt A A 0.450 
0.310 INPUT | SMA JACK (FEMALE) Lo Ee 
(7.87) (2) PLACES _. 0.460 
0.460 + 0.010 ~ (11.68) 


MOUNTING HOLE 
2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 


ne (4) PLACES 

0.810 + 0.010 ; 0.320 + 0.010 

(20.57 + 0.25) 0.095 0.250 (8.12 + 0.25) 
(2.41) (6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA34 is standard WJ-A34 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 
Vec =12V Vec = 15 V 


FREQ USHR USHP. GAZN PREC! USHE LISP GATH 
MHZ TH OUT iO rie ™N CIT DY: 








10a, 1.2 3 16.2 100, 3 f.2 ime 16.6 

9 200. 1.2 1.4 16.1 . cO0Q, 1.2 14 16.5 

300, 1.2 tot 16.1 00, {.2 ce 16.5 

z= $00. 1.2 14 16.1 400, 1.2 a4 f6.6 

o 500. 153 1.2 {6.1 SCC, eG t.2 16.5 

600. 1.2 12 16.2 600, i.2 1.2 f6.6 

TOG, 1.3 1.3 16.2 a SS raw: pares fe 8 

ooo. 1.4 1.4 16.1 na, ot.a tod 16.5 

20100200 400 600 800 1000 1200 1400 1600 1800 2000 900. t.4 1.4 is. OO. t.4 1.5 16.2 

FREQUENCY - MHz 1900. 1.4 1.5 15.6 1900. t.4 1.5 te. 

7 11008, 1.5 1.5 15.8 1100, ta 1.6 16.1 

1700. 82.5 1.5 15.6 tena. ota 1.6 16.0 

. 1306. 1.5 1.5 1S.7 1300. 1.5 1.6 16.0 

Noise Figure 1400. 1.5 15 {57 400. 1.4 15 16.3 

1500. 1.5 t.4 is.? 1500. 1.4 1.5 16.0 

9 1600. 1.5 t.4 ‘5.7 1600, t.4 1.4 16.0 

1700. 1.5 to {S.7 17a0, 0 tat t.4 16.0 

a 1800. 1.5 1.2 15.8 1900. t.4 ee té.f 

3 1900. 1.5 1.2 iSs.? 1900, 1.4 rea tet 

- 7000. 1.6 1.2 15.9 aaag., «1.5 £5 16.2 

n 4 2100. 1.9 173 16.1 2100. 1.7 14 16.5 
3 edad 600 800 1000 1200 1400 1600 1800 2000 


FREQUENCY - MHz 


Linear S-Parameters, Vcc = 15 V 


% e 
Power Output REG! att cet SIZ SEE 
ANG = MAG ANG MAG FING MAG ANG 


— 
—_ 
al 
cote 
t + 
‘ 
—_ 
ita 
>, 
= 
yy 





2 Lo, ar “S768 8.75 4.4 ee: md Me tia 
3 200. a7 46.8 6.68 x eee War aaah Che iPro 
i 300, a7 AG. Ge Be BALE ace 15,4 Ei 135.5 
5 ac, se “GAG: 6.73 TO ax aeoce ay tHE 4 
= Sc, ft 65.4 6.70 ag, 4 axe “Et, a cna at 5 
S EO, ite Soon tore «tart xe Fe Lit ee 
& TOR, Lia T4035 GPP fas. xe AIF 15 ec 
5 css ote a ee ee 7) 145.0 03 “Sa. ft a Gt os 
e erie, .16 -U7.$ 8.53 —-f6e.49 xr: “EN, Lin erat 
10, i? <td. Bde 7.0 01 -6o ven ate? 

1100, Lt8  -fiT.? 0 6. aa 15a, 0 -T7o Pax: met t 

10 100 200 400 600 800 1000 1200 1400 1600 1800 2000 1cO0, $2 Se Oat 1205 rc) 5. 2 er ta 
FREQUENCY - MHz 1200. £190 e-tdd | Gt 120.5 sss 23,5 ears 4.3 

*at 1 dB Gain Compression 1410), 21000 TSS OB 102.6 Sa 102.5 ome oe 
‘S00, Sth 175.6) 6.32 Sid, oH O20 tts ot 18,3 

1600, ae ase ees) E52 42 0 ttaly Lie 31.6 

t7OO, err 1.6 68.23 45.3 O20 f2S 4 .i6 501, 5 

rssh ee <tr 25, 5 2 198.6 or BE 

1c, wi? 15.5 6.27 5d 020 td. er at 

HCC, ia 76.5 6.49 Ge 43 0 f57.8 Lid tte? 

toa, 26 33.5 °° 6.70 “ht o 102 169.3 {5 «tat. 

2200, cry 4.8 a8 66S fe S278 th ebGGce 


a eee 
FREQUENCY - MHz 





we we} | tty oe Ee 
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WJ-A34-1 


1.5 TO 2.3 GHz 
TO-8 CASCADABLE AMPLIFIER 


e HIGH GAIN — TWO STAGES: 
14.5 dB ({TYP.) 

e LOW PHASE DEVIATION FROM 
LINEARITY: < +3.0°, 1500-2300 
MHz- 

e MEDIUM LEVEL OUTPUT: +8 dBm 
LPy¥Po 

e ULTRA WIDE TYPICAL 
BANDWIDTH: 0.1 TO 2.4 GHz 





Specifications* Outline Drawings 


Characteristics i Guaranteed A34-1 
yEICS 0°-50°C -54°C - +85°C 









os tan DIA. |= — 

Frequency (Min.) 0.1-2.4 GHz |1.5-2.3 GHz | 1.5-2.3 GHz —i-- 

Bt 0025 083) 
Small Signal Gain (Min.) 14.5 dB 13.7 dB 12.5 dB | LE 

Tee Side =f} 0.018 “7 99) (0.45) DIA. 
Gain Flatness (Max.) +0.3 dB +0.6 dB +0.8 dB (4:70) ote) 4PINS 
o30+0010 , 

Noise Figure (Max.) 5.7 dB 6.8 dB 7.3 dB DIA. B.C. GROUND 


50-OHM OUTPUT 


Power Output at 1 dB Compression (Min.) | +8.0 dBm +6.5 dBm +6.0 dBm 
+ DC VOLTAGE 
VSWR (Max.) Input/Output 1.6:1 2.0:1 2051 


NC Current (Max.) at 15 Volts 34 mA 38 mA 40 mA 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


*Measured in a 50-ohm system at +15 Vdc Nominal. 





CA34-1 
Typical Intermodulation Performance at 25°C af 
Second Order Harmonic Intercept Point .................... +45 dBm (Typ.) aes | (20.82) 
Second Order Two Tone Intercept Point.................... +41 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... +20 dBm (Typ.) iia ial 


0.375 
‘las ; = (6.52) TYP (2) PLACES 


pe (11.68) 0.310 
DC BIAS - id (7.87) 





















a 4 | GND 
Absolute Maximum Ratings [ ar concecot Fie 
5 é 0.310 INPUT | SMA JACK (FEMALE) (11.43) 
Storage Tewiperature.... . ee ke eo ee ee ee oe =62, 6 tories © POD as oe PLACES 0.460 
460 + 0. (11.68) 
: ° MOUNTING (11.68 + 0.25) 
Maximum Case Temperature...........--- 0 eee eee ee es 125 C pee - 0 ea 
‘ (4.57 2-56 UNC -2B X 0.15 DEEP 
Maxam DC Vonage. oe Se BES GOR CO ok wa ee ol ES +20 Volts it THREADED ELE 
: : or. OB LACES 
Maximum Continuous RF Input Power...... Ease ew Che ee rae a dBm sau «008 Tf — Foam se 
Maximum Short Term RF Input Power.............-.....-.-. +50 Milliwatts “= "9.995 Hes (8.12 + 0.25) 
(1 Minute Max.) a 
Maximum Peak Power... 2... 66. ee ee eee eee 0.5 Watt Sian Need Wicca uum ERS) 
(3 [usec Max.) + 015 (.38) UNLESS OTHERWISE SPECIFIED 
“SS Series Burn-in Temperatu re (Case) oer Sree Gi relGte ae SU fh Be erence Ser WS rene wi She ie 1 25°C *WJ-CA34-1 is standard WJ-A34-1 installed in miniature SMA connector housing and 


guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C Typical Automatic Test Data 


Gain Vcc =12V Vec =15V 


RE USES WSF: GPA a a LEE F LISSLIRS AIIM 
HHO tH cee mr rh IM CLT ITs 


Ri 








TH, 2 et blared te Tet, ee ears Me 

ou tt ee th. 4 Cu v8 1.3 tee 

aA, tei cae 6.5 AM, ke t.i tek 

ACH, fo 16 10% LW, oe tu tee 

nS ee tA! Le’ a |S foc ere Tha 

AWA, teu ees if, ob eA, Loe aoe the 

15 16 17 18 19 20 21 22 23 24 es ee 2.2 hE ee ee ee 
FREQUENCY - GHz SU, eo foe te. aL Lae 1.3 res) 

“WAT, aCe eee 15s AEA, Sows age the 

Ta. pare Lares pee ee LUE, Pes t.4 ie 

Pp Ce, tie i a4 de PIoi, f.u8 te ee 

TNE, eee eee Pe! 1 hey, tas tet pote 

Pow, t.4 Bie nea Pa 23, eeu tie 1S 4 

I, ee Lan Pe 4h, 1.2 see oe 

pee) ti4 ee pau 2 Sgt, ce t.u Soles 

th, ti tc 14.7 Pe, t.4 ere le te 0 

are | Sen Lee 4.5 1 PRA, i 4 ee 405 

De, bani Brees 14.5 Pe, t.4 ween Pea 

4 ts, Signal ree t4.5 Da, 1.5 ran, Pa 
6 . .45 10 12 14 16 18 20 22 2.4 A SS 1.5 t.4 t4.c COW, ti oun pa 
FREQUENCY - GHz cio, i.5 eat P40 chic, tio 1.6 peo 

cco, t.8 1.6 ooo orca 8) Se Deel 16 ta 5 

S300. 1.7 1.6 ta. eo. 1.5 vee 14.5 

* ocr 2 age 1.6 i4.4 Ror: | 5 es a 14.7 

Power Output eats: ee ee om. | Ge if) (46 





cc 

PRE! Sit Seto mic carats 

10 12 1.4 1.6 1.8 2.0 2.2 2.4 ae ore aes ate oe ah Sue, beg ree ae 
FREQUENCY - GHz a Mra AnG Hr ANC hr HIN HFC: Faris 

*at 1 dB Gain Compression 


POWER OUTPUT - dBm 








td, Es Old 8 OE Sears oe 4.6 08 ddd 

Ro 5 2 He Toa. BoP 20 IS roa o LE: ofS 

00, . Oe, -69,3 8.92 are) 1s oa e ON eT 

Third Order Two Tone Intercept Point 400, ae -65.5 G93 -1006 SH 36.8 Ot 1a? 
S00, as) “68.8 8.80 14,5 as 43.2 . Cie et. es 

E EN, ak -T4.0 6.56 183 as S16 Ete sre ee 
S +21.0 Te, 212 -Tas 6. Ped 21.7 ase HO fs an) 44,5 
z ot ~id Ora oe cd aS ey, of Pee oi 
& +200 oN wig 47.5 6.45 -25.0 45 Te. wid mo 
= tO, 130 -106.2 6.2! ~31.8 03 Tas .16 31.0 
S +19.0 110, sit ceftim. fi Td ase or. ie oad 
= —«(1500 2000 2000 WT, 13 -f35.4¢ SS. 99 380 Oe aaa a te bs 
= FREQUENCY-MHz 1300, 13 150.6 S.mé 41,2 Oe 100. 2 16 ches 
1400. wid 169.10 5.83 —44.3 aso 106. ih rary 

15090, wid Hr Po ae 2 “46.3 Oe 111.5 Je 1S 

16000, 16 180.5 5.60 47.1 Oe 119.1 ait oa OT) 

tTOO, eles 146.2 S52 50.0 02 124.2 id 61.8 

1o00, i8 138.4 S.5e Ha Oe toa wie tt ae 

1900. ic 122.1 5.49 ST. t Oe cer 618 20S 

as) 5)5 18 109.4 5.230 ~-60, 1 Oe 140.5 21900 ft8 a 

SLOG, ay 83.8 5.233 a a Oe 145.0 0 TBE 

rors &) <i 19 63.7 5.20 “67.5 02 1Ss7.a a 146.5 

Zone. et a7.2 06. 30 -69.5 02 160.23 2h 0 1S1.G 

400, 26 10.4 S.de ~7S5.5 Oe 166.5 er) fA 

2500, 220 “14.3 5.45 G3. 6 aS) 17S. 6 | oH TPS 

2600. w4i -32.3 S.25 95,3 93 TP? ted 1ST. 


Deviation from Linear Phase, Gain and Group Delay, 
Vec = 15 V 


PREG DEW LIN REL GAIN DEW ABS GAIN EOL DEL 
Mio DEG DEG Lit HOG H--SEC 


i200, ~“i.60 ~ O0 esa) Hoel Pee ey » Oe 
S600, 264 ste ees i 4S ~U5 
:roo, 5 ee » We 4. Se SS: 
S00, ok =". Bb . le 4. Se ue 
pa SS 226 20. 32 “3 i402 aa 
choo. 44 -i3.0° i sl 4.4% 220 
2200, ~“i.c8 S25 ee 0 $4, Sit ~20 
ceo, are oP oO, te er $e Tit WG 
eVoe, 2 a2 ee. OS reese $4.95 OS 
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WJ-A35 


10 TO 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 





e MEDIUM OUTPUT LEVEL: +9 dBm 
(Yes 

e WIDE POWER SUPPLY RANGE: 
+3 10'+ 20-VOLTS 


Specifications* 


Characteristics 


Typical 


1-2050 MHz 





Frequency (Min.) 


Small Signal Gain (Min.) 10.0 dB 
Gain Flatness (Max.) 
500-2000 MHz 
10-2000 MHz 


<+0.3 dB 
< +0.5 dB 


Noise Figure (Max.) 
Power Output at 1 dB Compression (Min.) 


VSWR (Max.) 
Input 
Output 


DC Current (Max.) at 15 Volts 


*Measured in a 50-ohm system at +15 Vde Nominal. 


Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point 
Second Order Two Tone Intercept Point 
Third Order Two Tone Intercept Point 


Absolute Maximum Ratings 


Storage Temperature 2.2 x se ww oe ys ae Wed we ae ws ee ee 


Maximum Case Temperature 
Maximum DC Voltage 


Maximum Continuous RF Input Power 
Maximum Short Term RF Input Power 


Maximum Peak Power 


102 


Guaranteed 
0°-50°C 






10-2000 MHz | 10-2000 MHz 





Outline Drawings 


A35 
-54°C - +85°C 


0.450 
’ ita DA _ 
0200 00285 (0.83) 


i. 










8.5 dB +0.001 
0.185 +0015 | 0.018 _9 992 (0.45) DIA. 
(4.70) —<— 4PINS 
oz00+0010 
+0.8 dB “DIA. B.C. 
: GROUND 
+1.0 dB 50-OHM INPUT 50-OHM OUTPUT 
7.0 dB 
+ DC VOLTAGE 
+6.5 dBm 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
”) 2 + .005 (.13) UNLESS OTHERWISE SPECIFIED 
rae 
Weight 
29 mA 


approximately 2.0 grams (0.07 oz.) 















CA35 
.+38 dBm (Typ.) 0.820 
i (20.82) 
.+33 dBm (Typ.) 1.000 qf 
.+21 dBm (Typ.) PRODUCT LABEL AREA 
0.500 0.460 =~ (6.52 aE aes 0 
0.31 
(270) (188) DC BIAS - oi (7.87) 
-62°C to +125 C [we ites CONNECTOR 
° 0.310 INPUT OP ae aie Los ER 
-_ ss «© © # # © 1 20 Gc (7. 87 i ies ' " es 0. 460 
: eee +21 Volts MOUNTING (11.68 + 0.25) dh 
SURFACE 0.180 MOUNTING HOLE 
Rs ic +13 dBm (4. 57) 71 2-56 UNC -2B X 0.15 DEEP 
- * THREADED INSERT 
.. +17 Milliwatts eee (4) PLACES 
Max pas TES 0.320 + 0.010 
(1 Minute Max.) et ey ae , 250 (8.12 + 0.25) 
ee 0.5 Watt (2.41) & 
(3 usec Max.) 
fe) DIMENSIONS ARE IN INCHES (MILLIMETERS) 
es, eal Sale 12 + 015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA35 is standard WJ-A35 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 


Gain Vec = 15 V 











FREG! LISMR: LISLIF: GAIN 
MHZ ™N CLIT LE 
100. --.4.2 1.5) 10.6 
200. 1.1 1.4 14.5 
200. 1.1 ‘<4 14.5 
; 406. 1.1 iG 10.5 
10 200 400 600 800 1000 1200 1400 1600 1800 2000 pean a fe ORS 
FREQUENCY - MHz FAQ, 1. 1.2 18,3 
sag. 1.1 1.2 10.2 
996. 1.2 1.2 10.2 
3 : 19066. 1.2 1.2 14.2 
Noise Figure 1100. 1.3 ie 1G.2 
1266. 1.3 1.2 10.2 
om 6 1300. 1.4 1.2 14.3 
1400. 1.4 ‘4 19.3 
z 5 1500. 1.4 i 16.5 
3 1666. 1.4 ia 10.7 
a 4 176@. 1.4 1.4 10.9 
a 18@@. 1.2 1.4 $4.1 
S 3 199@. 1.2 1.3 11.2 
10 200 400 600 800 1000 1200 1400 1600 1800 2000 cago, = 1.5 1.¢ 11.1 
Power Output* Linear S-Parameters 
FREQ Sii Set Si2 Ge 
MHZ MAG ANG MAG ANG MAG AING MAG AING 
: 106. .09 160.6 3.38 171.8 215 -1.¢ .19 168.2 
2 200. 05 -166.¢ 3.25 156.7 .14 ~7.€ 16 164.0 
300. . 6 179.35 ° S37 144.3 .14 ~12.3 15 149.8 
= 400, . B4 166.2 3.36 131.7 .14 -18.3 .12 124.8 
a Sae. 3 -167.2 3.355 119.8 14 -24.2 .10 114.6 
3 608. 04 -164.7 3.29 106.9 14 31.1 88 100.7 
oe Fae, 03 eae 2 4ce 93.5 .14 ~36.4 . a8 68.2 
= She. 07 -126.9 3.29 7a.g 14 -43.4 ar 40,9 
a g00, OF -136.1 3.26 66.4 .14 -50.2 oF 2.7 
1000, 10 -127.4 3.25 S2.4 .14 -55.7 a9 ~3.'9 
1160. 213° --199.3 3:25 a0, 2 13 ~62.9 .16 -28.1 
1200. 14 6-151.6 3.25 25.7 14 ~69.6 a9 -44.5 
1260. 18 -158.8 3.26 13.4 49 ~76:7 16 -63.5 
FREQUENCY - MHz 1400. 17 -169.6 ° ‘3.28 -.8 Ao ~84.6 12 -21.8 
. 1500. .18 176.6 23.33 ~16.2 i439 91.5 13 107.2 
*at 1 dB Gain Compression 1600, 16 166.5 23.43 ~32.1 <6 ~99,3 14 §69-120.6 


1706, 15 143.9 3.5! -48.3 14 -168.3 1 —-148.3 
186@. 1 161.1 3.59 —-66.4 14 1iS.2 oi -163.5 


1980. 16 31.0 3.65 -85.8 14 -129.5 14 1F4.e 
cOG6. cl “te:.3. 3.61 ~107.2 14 —-144,.1 09 145.5 
2168. 42 “67.3 3.23 “41.9 13 -168.6 - 08 26.9 
e260. Te 93.8 2.71 -167.6 »l2 173.6 re “33.5 





FREQUENCY - MHz 
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WJ-A35-1 


2 TO 2400 MHz 
TO-8 CASCADABLE AMPLIFIER 


® ULTRA WIDE BANDWIDTH: 1 - 2600 (TYP.) 
@® MEDIUM OUTPUT LEVEL: +9.5 dBm (TYP.) 


Specifications * 


Guaranteed 
Characteristics Typical 0° -50°C 


Frequency (Min.) 1 - 2600 MHz | 2 - 2400 MHz 


Small Signal Gain (Min.) 9.0 dB 8.5 dB 


Gain Flatness (Max.) +4dB +6 dB 


Noise Figure (Max.) 
2 - 1500 
2 - 2400 


Power Output at 1 dB 
Compression (Min.) 


VSWR (Max.) 
Input/Output 


DC Current (Max.) at +15 Volts 


*Measured in a 50-ohm system at +15 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 


Second O;der Harmonic Intercept Point ..........22822208 
Second Order Two Tone Intercept Point ..........+--++088- 
Third Order Two Tone Intercept Point ..........0-52 22 ee ee 


Absolute Maximum Ratings 


Storage Temperature .... 2... 2c ee eee eet et ee eee 
Maximum Case Temperature. ......-0- 220s cence eee ene 
Maximum DC Voltage . 6 i bi ce ec ee ee ewes 
Maximum Continuous RF Input Power.........0+22 2822 ees 
Maximum Short Term RF Input Power (1 Minute Max.) ........ 
Maximum Peak Power ........ 020 e ec eercccrnrecennnee 


"S’’ Series Burn-In Temperature (Case)... ....-...220220 22 e 


Weight approximately 2.0 grams (0.07 02.) 
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54° - +85°C 
2 - 2400 MHz 
8.0 dB 


+8 dB 


9.0 06 
6.3 dB 


8.0 dBm 


20.1 


33 mA 


+40 dBm (Typ.) 
+34 dBm (Typ.) 
+23 dBm (Typ.) 


-62°C to 125.C 


as ee 125°C 


£5 Watt 
(3 psec Max.) 


Chee cee! 125°C 








Outline Drawings 


A35-1 


0.450 
y Tl aiay 





0.200 : hae (0.63) 
~ Sere i 
oe _1 
+0.001 
0.018 (0.45) DIA. 
ai eu 02 
1270) | 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


CA35-1 





PRODUCT LABEL AREA 


0.375 
0.500 0.460 : ~ (9.52) il es 0.310 


DC BIAS OUTPUT| (7.87) 


[oto GND 
RF CONNECTOR b A 0.450 
0.310 INPUT SMA JACK an 

(2) PL 





(11.43) 
(7.87) 2) PLACES 0.460 
60 + 0.010 ~ (11.68) 
MOUNTING (11. 68 + 0.25) 
SURFACE MOUNTING HOLE 
2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
(4) PLACES 


Mea olts ePrice 
7 + 0.25) (ara (8.12 + 0.25) 
Pai (6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 








*WJ-CA35-1 is standard WJ-A35-1 installed in miniature SMA connector 
housing and guaranteed over 0°C to 50°C temperature range. 


Typical Performance at 25°C 











Gain Power Output* intermodulation 
12 60 
é co & 
= 11 > 50 
' ‘ 
=a = —_ 
= oN Oo 
o Se = 40 
S) < 
cc = 
wu Q 2 30 
210 100 900 1700 2500 = = 
FREQUENCY - MHz 9 ma 
210 100 900 1700 2500 = 3RD ORDER 
FREQUENCY - MHz ~ 49 TWO-TONE 
Noise Figure * at 1 dB Gain Compression 210 100 900 1700 2500 
FREQUENCY - MHz 
co 
cw 
i] 
oc VSWR 
— 
= 2.0 
u OUTPUT 
Lu 
” 
ros) a 1.5 
= = 
210 100 900 1700 2500 > 0 
aaah iil ale "210 100 900 1700-2500 
FREQUENCY-MHz 
e e 
Typical Automatic Test Data 
Vec = +15 Vde Vec = +12 Vde 
FREQUENCY VSWR VSWR GAIN 
FREQUENCY VSWR VSWR GAIN 
MHZ IN ouT DE MHZ IN OUT DE 
1606.8 p ae | 1.1 - 108.8 164 Let 9.5 
208.6 1.2 1.6 e 280.93 1.2 » Fre | 9.4 
300.2 1.1 1.1 5.2 308.8 1.2 1.0 9.4 
; : 400.0 1.2 1.0 9.4 
400.8 Loe 4 9.7 
500.@ 1.2 1.2 9.2 
500.@ ‘2 1.1 9.5 
600.0 <2 1.9 9.3 
606.0 1.2 1.4 9.6 
700.8 Loi Lack 9.5 788.8 1.3 had 9.2 
800.0 1.2 1.1 aa 800.8 i.2 Led 9.1 
900.0 1.2 1.2 9.4 900.0 io 124 9,1 
1060.@ 1.3 1.2 9.3 1908.0 1.4 1.2 9.2 
1180.0 1.3 1.2 9.3 1108.6 1.4 iced 9.1 
1208.0 1.3 1.2 9.4 1206.0 ios | 9.2 
1300.0 1314 1.2 9.3: 1388.8 1.4 1.2 9.8 
1406.0 1.3 1.3 9.2 1488.8 1.4 1.2 9.1 
15@6.@ 1.4 1.3 6.4 1500.0 1.5 ins 8.9 
1608.6 1.5 ‘oa 9.1 1600.0 1.5 1.3 8.9 
1706.2 1.5 " 9.1 1708.2 1.5 t3 8.9 
1800.2 1.5 ae 9.4 1800.8 1.5 4 8.9 
1986.0 1.5 1.5 9.1 1988.0 1.5 1.4 8.9 
2688 's] 1.5 1.5 9.2 2008.8 1.5 1.4 9.1 
2106.8 153 1.5 9.4 2100.0 1.6 1.4 9.3 
2200.0 1.5 1.5 9.4 2200.0 ‘6 1.4 9.3 
2300.8 1.4 1.4 9.6 2300.90 LS 1.4 9.4 
2400.@ 1.4 1.4 9.6 2488.8 1.6 YT s3 9.4 
2500.0 1.6 ‘a 9.3 2592.0 1.8 .2 8.9 
2668.8 1.8 1.5 8.93 2600.8 2.8 Led 8.5 
Linear S-Parameters Linear S-Parameters 
FREQUENCY $11 $21 $12 $22 FREQUENCY $11 $21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG MHz MAG ANG MAG ANG MAG ANG MAG = ANG 
100.2 8.033 51 3.09 167 @.15 3 @.@66 136 108.8 0.043 19 2.99 168 @.15 -2 @.e5€ 131 
200.6 @.091 22 3.09 155 @.16 -12 @.e24 26 200.0 @.110 -26 2.95 154 @.15 -14 @.0z7 -3 
300.0 @.e68 -354 3.09 143 @.16 -22 0.036 106 300.8 0.091 -34 2.95 143 0.15 -22 @.@11 92 
400.0 @.e68 -55 3.05 130 @.16 -29 0.027 44 400.4 @.109 <5? 2.95 129 @.1€ -2¢ 8.026 -3 
560.0 @.e85 -69 2.99 120 8.15 -36 @.e29 22 500.6 @.111 <7! 2.88 121 @.16 -35 @.019 -1€ 
600.6 @.063 -74 3.02 118 @.15 -42 0.042 26 600.6 6.104 -78 2.92 118 @.16 -41 @.a24 4 
700.0 @.e97 -88 2.99 97 @.15 -49 @.047 -3 700.0 @.117 «-91 z2.€8 95 @.15 -46 @.02?3 -31 
800.6 @.105 -97 2.95 62 @.16 -57 @.@69 -24 800.6 @.130 -163 2.85 2 @.16 -Sz @.e85 45 
900.8 @.105 +113 2.95 1 @.16 -66 @.e7 -14 900.6 @.129 <-117 2.85 ? @.16 -60 6.045 -32 
1000.0 @.144 -111 2.92 39 @.15 -70 @.e89 -66 1006.6 @.16€ -117 z.82 0559 @.15 -6e @.osc 8 6-85 
1100.8 @.132 -1208 2.92 Se @.15 <-75 @.064 -83 1166.6 @.158 -127 2.85 42 @.16 -75 8.077 -107 
1206.0 @.125 -127 3.92 436 @.15 -84 @.e85 -81 1200.6 @.147 -135 i a | @.16 -82 @.ee7 -107 
1300.0 @.153 -137 2.9%. “33 @.15 -91 @.100 -95 1360.0 @.173 -144 S55 22 @.16 -91 @.064 -115 
1400.0 @.142 -15e 2.68 13 6.15 -103 @.114 -105 1400.4 @.1627 -166 ra eee ®@.16 -100 e.0¢4 -125 
1500.0 @.175 -157 2.85 1 @.15 -111 @.140 -116 1500.0 @.195 -165 z.7% 20-2 @.16 -107 @.11€ -132 
1600.6 @.195 -168 2.85 -12 @.15 -115 @.155 -12e 1600.6 @.ziz -168 2.79 -14 @.16 -115 @.131  -143 
1700.0 @.193 -168 2.85 -24 @.15 -123 6.163 -144 1760.0 @.207 -186 2.79 -25 @.16 -121 @.142 -161 
1800.0 0.199 179 2.85 -36 8.1% -13@ @.171 -1Se 1600.@ @.21% 168 2.79 <-39 @.16 -1z9 @.147  -171 
1900.6 6.197 168 2.65 -47 @.15 -143 @.185 -165 1902.0 @.210 156 z.79 -5@ @.1€ -140 @.155  -178 
2000.6 @.196 149 2.88 -61 @.15 -156 @.1%e -176 2000.0 @.z214 133 2.85 -64 @.17 -144 Q.17G 18 
2100.0 @.196 129 2.95 -75 @.15 -15¢ @.201 167 2100.0 @.227 112 2.9% -79 @.17 -158 O.i7t. . 143 
2200.0 @.192 119 2.95 -89 @.15 -169 @.19e 157 2260.6 @.217 «101 2.92 -93 @.17 -1€5 @.1€s 14) 
2300.8 @.169 97 3.02 -102 @.15 -179 @.183 148 2200.8 @.205 79 2.95 -106 @.17 -177 G.105"* > tes 
2400.8 @.172 60 3.02 -118 @.15 172 @.17 130 2400.6 @.226 44 2.95 -124 @.17 172 @.135 108 
2500.8 @.222 30 2.92 -138 @.15 168 @.178 89129 2500.0 Q.282 16 2.79 -143 @.16 159 O.lee le 
2600.08 @.286 4 2.79 -155 @.14 153 @.19€ 119 2600.0 @. 338 =? 2.66, -161 @.16 157 @.1382 107 
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WJ-A36 


100 TO 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 


@® HIGH GAIN — TWO STAGES: 
16:5.:68---Y?P.) 

® LOW VSWR: < 1.5:1 (TYP.) 

Se PiGeeouUreuT eevee 
+12.0 dBm (VYP.) 








Specifications* 


Characteristics Typical 


Frequency (Min.) 80-2000 MHz 


Small Signal Gain (Min.) 16.5 dB 


Gain Flatness (Max.) +0.3 dB 


Noise Figure (Max.) 5.5 dB 7.0 dB 


Power Output at 1 dB 
Compression (Min.) +12.0 dBm 
VSWR (Max.) Input/Output 
DC Current (Max.) at 15 Volts 63 mA 


*Measured in a 50-ohm system at +15 Vdc Nominal. 


Typical intermodulation Performance at 25° C 

... .+35 dBm (Typ.) 
....'30.dBm (Typ.)} 
....+23 dBm (Typ.) 


Second Order Harmonic Intercept Point ................ 
Second Order Two Tone Intercept Point................ 
Third Order Two Tone Intercept Point ................. 


Absolute Maximum Ratings 


Storage: Femperature 6 we. i ec ee eee 
Maximum Case Temperature....................055.% 
Maximum DG -AYORMAG0 5 Soa cs ke ete BSS nde ets Fw 
Maximum Continuous RF Input Power................. 
Maximum Short Term RF Input Power................. 


Maximum Peak Power . . 2. i. 6 wc cc ee ce ee eck ee 


Weight approximately 2.0 grams (0.07 oz.) 


106 


0°-50°C 
100-2000 MHz 


12.005 


+0.8 dB 


+11.0 dBm 


Aes Be pa 2.0:1 


64 mA 





Guaranteed 


-54°C - +85°C 


100-2000 MHz 
14.5 dB 
+1.0 dB 


7.303 


+11.0 dBm 
2.0: 1 


67 mA 





Outline Drawings 


A36 


i at) sé 


Smt poe 
2 


0.185 + 0.015 0.018 4 pied 092 (0.45) DIA. 
(4.70) ostn + 002 <x APN 






+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 





CA36 
0.820 
(20.82) 
PRODUCT LABEL AREA 
0.500 0.460 


0.375 typ (2) PLACES 
(9.52) 0.310 
(12.70) = (11. fF DC BIAS \e (7.87) 
z Um some =P oo We A A 0.450 


0.310 INPUT SMA mee aires, (11.43) 
(7.87) (2) PLA 0.460 
0.460 + 0.010 (11.68) 


MOUNTING (11.68 + 0.25) 
SURFACE 0.180 
—2 57) 







MOUNTING HOLE 

2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 

(4) PLACES 


0.810 + 0.010 nt 0.320 + 0.010 
(20.57 + 0.25) 0.250 Pid i (8.12 + 0.25) 
o. = (6.35). 






DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


“WJ-CA36 is standard WJ-A36 installed in miniature SMA conneciur housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 








Typical Automatic Test Data 


Vcc = 15 V 


tReEU Lisbiv Litik 
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wu. oa? Soe 16.6 
5 FUL. t.2 t.c¢ 26.6 
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= see a ry eed eet ce & 
. EER ENCY uD ra 3 ry 2 I e ce bd ba 209 tu 
tue tat £3 16.0 
SLI te fee 16.8 
H H S/S SB t.2 ft. 16.8 
Noise Figure 210m. tad ae 468 
pice | z.u i. i té. PA 
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© 6.0 DEAN. 2. fi 16.0 
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50 tub. tad t,4 16.2 
i] > MIL, 2. 3 Died ten ray 
2 100200 400 600 800 , 1000 1200 1400 1600 1800 2000 AK nae : art 
FREQUENCY - MHz Otte ee! na te 


Power Output* 


— 
= 
Oo 


Linear S-Parameters 
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oO cUu. . L149 at Per) &. Pu acre Feel Am SA YU 2 Oe Pa 
& 100 200 4006008001000 1200 1400 1600 1800 2000 “U0. A 2G Gd SOL lee lee tee .a 
FREQUENCY - MHz aun, Ld TEE 6. Pe 77.8 3 tet . UE ago 
fi Si, 68 ESS. Be 0, oe! 41,9 as P48 
PTS CAINE OME RES 210" EAU, a es eee OSs Es 013 53.2 210 5a.8 
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ort tn us 166.4 Gt -f6Gl1 ane: “Tay wté eg 
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Tu, ave 122.4 6.86 12.7 608) 26.9 -23.5 
CUMS, ax}! “08 G6. Be 110.9 OG 11S 41.6 
130. tt 117.6 6.74 O46 0S 133.7 59,4 
INPUT Lau, 90 20S GP E.G ed 147.3 78.7 
a a ae 1SuU. We 211. 661 7.5 0G 161.4 46.4 
ia a teu, Wee SE | BS? 26.5) LS PAL? “118.0 
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20 100 200 400 600 800 1000 1200 1400 1800 2200 TOU. U4 1605 6 4G -14.4 ace 159.5 ; -158. 1 
FREQUENCY - MHz 1M, Ue 4G) 64d 35.1 03 146.0 , 2849. 0 
oye te U4 1481 646 55.8 ate 132.6 . 164.3 
e200, 40-126. 4 TEE OG 11 : 131.1 
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WJ-A36- 


100 TO 2300 MHz 
TO-8 CASCADABLE AMPLIFIER 





@® HIGH GAIN — TWO STAGES: 
16.2 dB (TYP.) 
e LOW VSWR: < 1.6:1 (TYP.) 
e HIGH OUTPUT LEVELS: 
> +13.5 dBm, 1700-2300 MHz (TYP.) 


Specifications* 


Characteristics Typical 


0°-50°C 


Frequency (Min.) 80-2400 MHz 


Small Signal Gain (Min.) 16.2 dB 15.0 dB 


Gain Flatness (Max.) +0.2 dB +0.7 dB 


Noise Figure (Max.) 6.0 dB 7.0 dB 


Power Output at 1 dB 


Compression (Min.) +11.0 dBm 


+12.0 dBm 


VSWR (Max.) Input/Output <1.6:1 2.0:1 


DC Current (Max.) at 15 Volts 63 mA 64 mA 


*Measured in a 50-ohm system at +15 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ................. 
Second Order Two Tone Intercept Point................. 
Third Order Two Tone Intercept Point.................. 


Absolute Maximum Ratings 


Storage Temperature....................2. 000000008 
Maximum Case Temperature...................20000. 
Maximum-DC Voltage... . 0 ek ee ce ee 
Maximum Continuous RF Input Power.................. 
Maximum Short Term RF Input Power.................. 


Maximum Peak Power ...................- 00008 cease 


Weight approximately 2.0. grams (0.07 oz.) 


108 


100-2300 MHz 





Guaranteed 


-54°C - +85°C 
100-2300 MHz 
14.0 dB 
+1.0 dB 


73:08 


+11.0 dBm 
20° 1 


67 mA 


_. .+388 dBm (Typ.) 
.. .+383 dBm (Typ.) 
.. .+23 dBm (Typ.) 


-62°C to +125°C 


Ge as eae +17 Volts 
ee +10 dBm 
.... +50 Milliwatts 


(1 Minute Max.) 


ee ae 0.5 Watt 


(3 usec Max.) 


eet cee em 125°C 





Outline Drawings 


A36-1 





f 0.025 (0.63) 


ny 








+0,001 
0.185 + 0.015 0.018 9 ogo (0.45) DIA. 
(4.70) —<— 4PINS 
DIA. 
0.300 + 0.010 
DIA. B.C 


+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 





CA36-1: 
0.820 
' (20.82) 
PRODUCT LABEL AREA 
0.500 0.460 


0.375 
— (6.50) TYP (2) PLACES ee 
(12.70) (11. - 


DC BIAS OUTPUT perl (7.87) 






[we ones = I A 0.450 

0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES _. 0.460 
0.460 + 0.010 me cee 68) 






MOUNTING (11.68 + 0.25) 
SURFACE 0.180 
a 57) 


MOUNTING HOLE 

2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 

(4) PLACES 


0.810 + 0.010 nt 0.320 + 0.010 
(20.57 + 0.25) 0.250 mtd : (8.12 + 0.25) 
rf) 3 (6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 






*WJ-CA36-1 is standard WJ-A36-1 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 
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i Linear S-Parameters 
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WJ-A36- 


100 TO 2600 MHz 
TO-8 CASCADABLE AMPLIFIER 


® ULTRA-WIDE BANDWIDTH: 
100-2600 MHz 

@ HIGH GAIN — TWO STAGES: 
1D.O dB {TYP.} 

e HIGH OUTPUT LEVEL: 
> +14 dBm, 2000-2600 MHz (TYP.) 









































Specifications* Absolute Maximum Ratings 
ae Guaranteed Storage 
Characteristics Typical 0°-50°C “5A°C - 485°C Temperature .. . . -62°C to +125°C 
Maximum Case 
Temperature ........... 125°C 
Frequency (Min.) 80-2700 MHz 100-2600 MHz 100-2600 MHz MaxinankcDe 
; WI oc oe OF ewer +17 Volts 
Small Signal Gain (Min.) 15.0 dB 14.0 dB 13.0 dB Maximum 
Continuous RF 
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB Input Power ......... +10 dBm 
Maximum Short 
Noise Figure (Max.) 6.0 dB 7.0 dB 7.5 dB Tare RE 
Input Power ...... +50 Milliwatts 
Power Output at 1 dB (1 Minute Max.) 
Compression (Min.) Maximum 
100-2000 MHz +12.0 dBm +11.0 dBm +11.0 dBm Peak Power... 0.5 Watt 
2000-2600 MHz +14.0 dBm +12.5 dBm +12.0 dBm (3usec Max.) 
"S” Series Burn-in 
VSWR (Max.) Temperature 5 dae Saee eS & 125°C 
Input jee ee 2.071 
Output Pe 22271 
DC Current (Max.) at 15 Volts 63 mA 67 mA 
* Measured in a 50-ohm system at +15 Vdc Nominal. 
Typical Intermodulation Outline Drawings 
Performance at 25°C 
Second Order Harmonic Intercept A36-2 CA36-2 ike x ee 
re 37 dBm (Typ.) 0.450 pi, fr i 
: tay ) (25.40) “HL sh 
Second Order Two Tone Intercept a ns 0.025 (0.63) =—___— 
; 0.200 — } PRODUCT LABEL AREA 
i re > +32 dBm (Typ.) 6) _1__ ee 
| x F <_9-379 typ (2) PLACES 
Third Order Two Tone Intercept He a HOSE an ae bee one 0.0 
j ouTPUT| (7. 
Point, i 44 h0s se % 30 dBm (Typ.) a - 500 +0002 ine Shae abe sls : 
0300+0010 _, RF ome TK 0.450 
DIA. B.C GROUND 0.310 INPUT oP sto bata ‘it 43) 
* 50-OHM INPUT 50-OHM OUTPUT (7.87) a _. 0.460 
Weight youn . 460 = a0 ~ (11.68) 
MOUNT 
approximately 2.0 grams (0.07 oz.) 4 den 286 UNC 2B X 0.15 DEEP 
THREADED INSERT 


+ DC VOLTAGE 


\ -€ nae (4) PLACES 
0.810 + 0.010 4 | | | | 0.320 + 0.010 
(20.57, = 0.25) | oae 0.250 (8.12 + 0.25) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) (2. 41) (6. 35) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA36-2 is standard WJ-A36-2 installed in miniature SMA connector housing and 
1 1 0 guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 


Gain Power Output* VSWR 


GAIN- dB 





OUTPUT VSWR 


0 
100 200 400 600 800 1000 1400 1800 2200 2600 





FREQUENCY - MHz FREQUENCY - MHz 
*at 1 dB Gain Compression 


0 
SS 400 600800 1200 1600 2000 24009 
— FREQUENCY — MHz 
Noise Figure 











VSWR 
Intercept Point 
ao 7.0 
ts 2.0 
= 6.0 = & 
re Zp) —) 
uy 5.0 20g * 
S = < 
= 4.0 S a 
100 200 400 600 300 1000 1200 1400 1800 2200 2600 — i 
ee anne '.0"Ss 400 600800 1200 1600 2000 24008 & 
er FREQUENCY — MHz xn 8 
20 
100 200 400 600 800 1000 1400 1800 2200 2600 
FREQUENCY - MHz 
Typical Automatic Test Data 
Vec = 15 V Linear S-Parameters 
FREQUENCY VSWR VSWR GAIN FREQUENCY S11 S21 $12 S22 
MHZ IN OUT dB MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
100.0 1.2 sae 15.0 100.0 .082 -47 5.646 -4.76 09% «997sa7 .038 7 
200.0 ti2 1.1 15.1 200.0 .080 -48 5.716 -23.96 .032 4.45 .054 16 
300.0 1,2 1.4 15.3 300.0 .075 -57 5.816 -40.47 .032 -11.26 . 066 14 
400.0 i. 2 1.2 15.3 200.0 .086 -68 5.795 -56.44 .032 -18.54 .077 9 
500.0 ee 1.2 15.4 500.0 .089 -81 5.869 -71.35 .032 -24.70 .089 3 
600.0 igo 1.2 15.4 600.0 .096 -96 5.869 -86.95 .032 -32.11 .104 -5 
700.0 2 1.3 15.5 700.0 112 ‘107 5.970-102.38 .031 -37.64 118 80-15 
800.0 1.3 1.3 15.5 800.0 .126 -120 5.974-117.39 .031 -43.47 130 -26 
900.0 1.3 1.2 15.7 900.0 .138 -134 6.092-132.96 .030 -52.19 .142  ©=©-40 
1000.0 1.4 112 15.6 1000.0 149 -147 6.000-148.63 .030 -58.38 £153. -54 
1100.0 1.4 1.4 15.6 1100.0 .156 -156 6.019-164.01 .030 -64.43 e162 © +20 
1200.0 1.4 1.4 15.6 1200.0 .180 -173 6.034-178.94 .030 -70.56 .172 86 
1300.0 1.5 ‘4 15.9 1300.0 195 173 6.229 164.96 .029 -76.86 .178 -104 
1400.0 5 1.4 L557 1400.0 eek 165 6.095 149.26 -027 -86.29 ~183 1) ~124 
1500.0 1.6 1.5 1528 1500.0 «219 150 6.139. 132-28 -027 -93.94 -187 -144 
1600.0 1.6 1.5 15.4 1600.0 229 138 5.904 117.67 -027-100.18 oebkB9-a=165 
1700.:0 yee 1.5 15.6 1700.0 -246 123 6.038: 2103452 -027-106.13 -194 172 
1800.0 1.6 165 15.6 1800.0 -240 112 6.052 87:63 -026-114.35 -199 149 
1900.0 Ls 1.6 15.9 1900.0 .258 96 6.202 70.23 .027-118.92 209 126 
2000.0 Lev 1.6 15.4 Z20'00:..0 «250 84 5.8771 -:53:798 -027-126.12 oaZz0 103 
2100.0 1.6 LG 15.5 2100.0 27 68 5.963 37.80 -027-131.77 «220 80 
2200.0 1.5 1.7 15.4 2200.0 .187 51 5.911 22.26 .028-136.33 .254 57 
2300.0 1.4 1.7 15.5 2300.0 .158 37 5.934 4.19 .030-142.69 291 34 
2400.0 152 1.8 15.2 2400.0 .108 le 5.786 -12.72 .031-149.31 .289 12 
2500.0 al 139 15.3 2500.0 .037 -22 5.821 -31.14 .033-157.59 .308 -9 
2600.0 Lle2 LoD 15.1 2600.0 -076 -157. 5.675 -48.52 -036-164.42 ook? -30 
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WJ-A37 


10 TO 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 


© HIGH GUTPUT LEVEL? 415.5 dBm 
rT Yrs 

e HIGH THIRD ORDER I.P.: +26 dBm 
Gade, 

e WIDE POWER SUPPLY RANGE: +5 
TOArtID VOLTS 


Specifications * 


Guaranteed 
0°-50°C 


Characteristics Typical 





Frequency (Min.) 5-2050 MHz | 10-2000 MHz | 10-2000 MHz 


Small Signal Gain (Min.) 9.3 dB 7.0 dB 
Gain Flatness (Max.) 
500-2000 MHz < +0.4 dB +0.8 dB 
10-2000 MHz <+0.5 dB £10 a6 
Noise Figure (Max.) 6.5 dB 8.5 dB 
Power Output at 1 dB Compression (Min.) | +15.5 dBm +13.5 dBm 
VSWR (Max.) Input/Output Aol ee tie 
DC Current (Max.) at 15 Volts 45 mA 53 mA 
*Measured in a 50-ohm system at +15 Vde Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................... +52 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... +49 dBm (Typ.) 
Third Order Two Tone Intercept Point ..................... +26 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature................ 00000 cee eee -62°C to +125°C 
Maximum Case Temperature..............-0 00000 cece eee eee eee 125°C 
Maximum DG Voltage. 2. cob kg Ms ow Os WE ee Me 2s Soares +17 Volts 
Maximum Continuous RF Input Power......................-.4. +13 dBm 
Maximum Short Term RF Input Power....................-.. +50 Milliwatts 
(1 Minute Max.) 
Niacimmuny Peak Powers. «oh. « od ath Sa ee Vie owe es ee 0.5 Watt 


(3 usec Max.) 


“S’’ Series Burn-In Temperature (Case) ................-2 00000005 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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-54°C - +85°C 





Outline Drawings 
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GROUND 
50-OHM OUTPUT 


' T 
DC VOLTAGE Gos 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


CA37 


0.820 
(20.82) 


1.000 
(25.40) 





PRODUCT LABEL AREA 


0.375 
TYP (2) PLACES 
a ae 0.310 


| DC BIAS OUTPUT| (7.87) 


0.460 
(11.68) 


0. 
(12.70) 







Lae CONNECTOR T 0.450 
0.310 INPUT SMA JACK (FEMALE) cas 
(7.87) (2) PLACES 0.460 
0.460 + 0.010 (11.68) 
MOUNTING (11.68 + 0.25) 







SURFACE MOUNTING HOLE 


0-100 
(4.57) "| 2-56 UNC -2B X 0.15 DEEP 
* 7} — THREADED INSERT 


Pan? =e: (4) PLACES 
0.810 + 0.010 A | 0.320 + 0.010 
: Ne 





(20.57 + 0.25) 0.095 0.250 8.12 + 0.25) 
(2.41) (6-35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA37 is standard WJ-A37 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 
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WJ-A38 


10 TO 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 








@e HIGH OUTPUT POWER: 
+19 dam +-FYP.) 

@e HIGH THIRD ORDER |.P.: 
+30 dBm 

e WIDE BANDWIDTH: 
10-2000 MHz 


Specifications* 


Guaranteed 


Characteristics Typical 0°-50°C -54°C - +85°C 





Frequency (Min.) 5-2050 MHz | 10-2000 MHz} 10-2000 MHz 


Small Signal Gain (Min.) 7.5 dB 6.5 dB 6.0 dB 
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 
10-1500 MHz 6.5 dB 7.7 dB 8.2 dB 
500-2000 MHz 75 db 9.0 dB 9.5 dB 
Power Output at 1 dB Compression (Min.) 
10-1500 MHz +18.0dBm | +17.0dBm | +16.5:dBm 
500-2000 MHz +19. 00Bm| F180 dBm | +17.5dBm 


VSWR (Max.) Input/Output 1.8:1 22:1 221 
DC Current (Max.) at 15 Volts 65 mA 69 mA 72 mA 


*Measured in a 50-ohm system at +15 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point .................... +52 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... +45 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... +30 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature................... 00000 eee eee -62°C.to +125°C 
Maximum Case Temperature.....................000000 00-02. 100°C 
WEXIMRLNTOC Vordge. 2. a beak ee ee Pw ee ee he ba ees +17 Volts 
Maximum Continuous RF Input Power...................... +50 Milliwatts 
Maximum Short Term CW Input ......................... +100 Milliwatts 
(1 Minute Max.) 

WaXtiUN Peak OWE? 6 ova 4 cae eee we esas ct beta ee 0.5 Watt 
(3 usec Max.) 

“S"’ Series Burn-In Temperature (Case) ....................- 20-0004. 100°C 
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Outline Drawings 
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—$— 


(4.70) 


(12.70) 
DIA. 








GROUND 
50-OHM OUTPUT 





45° + 3° 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Weight 
approximately 2.0 grams (0.07 oz.) 
CA38 
> 0.820 
' __[~ (20.82) 





PRODUCT LABEL AREA 


0.375 
: <x TYP (2) PLACES 
0.500 0.460 (9.52) 0.310 


= : Pe DC BIAS een. 
oo Ee up Yea 
Le CONNECTOR TX 0.450 






0.310 INPUT | SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES 0.460 
0.460 + 0.010 ™ (11.68) 






MOUNTING (11.68 + 0.25) 
SURFACE 0.180 
(4.57) 


MOUNTING HOLE 
2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 


“Gr (4) PLACES 
0.810 + 0.010 A | 0.320 + 0.010 






(20.57 + 0.25) 095 9-250 (8.12 + 0.25) 
(2.41) (6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA38 is standard WJ-A38 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 


Gain Vee = 15 V 
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WJ-A38 -1 


10 TO 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 





@ HIGH OUTPUT POWER: +18 dBm (TYP.) 
@ HIGH THIRD ORDER I.P.: +30 dBm (TYP.) 
@ WIDE BANDWIDTH: 10 - 2000 MHz 


Specifications * 

| viet Guaranteed 
Characteristics Typical 0° - 50°C -54° - +85°C 
Frequency (Min.) 5 - 2050 MHz} 10 - 2000 MHz | 10 - 2000 MHz 
Small Signal Gain (Min.) 9.5 dB 8.5 dB 7.5 dB 
Gain Flatness (Max.) +.4 dB = 7 dp +1.0 dB 


Noise Figure (Max.) 





10 - 1500 6.5 dB 

10 - 2000 8.0 dB 
Power Output at 1 dB 
Compression (Min.) 

10 - 2000 18.0 dBm 17.0 dBm 16.5 dBm 
VSWR (Max.) 

Input/Output 22:1 
DC Current (Max.) at 15 Volts 74 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ..............0550005% 52 dBm (Typ.) 
Second Order Two Tone Intercept Point...............00055% 45 dBm (Typ.) 
Third Order Two Tone Intercept Point ..............0502000- 30 dBm (Typ.) 
Absolute Maximum Ratings 
StGlage TeinMeratwile oko aoe Oise eRe a oe 8 ee 82°C to 125 C 
Maxinian Case Teiminerattre 2 ..)s 6 5 be ela ew eo 8 ww a ee ee wR 100°C 
Maxtor OC WOUNAGG . kd ik Sabie Cee OO eh ee Sa ee ee +17 Volts 
Maximum Continuous RF Input Power............ 0802 e ee eee +17 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ......... +100 Milliwatts 
VIG TIALS POR PO WOT a. ecu ee bee id a ee eee ke GF ea le we 5 Watt 

(3 usec Max.) 

”"S” Series Burn-in Temperature (Casé) . 6 ec ee 100°C 
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Outline Drawings 
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GROUND 
50-OHM OUTPUT 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Weight 
approximately 2.0 grams (0.07 oz.) 


CA38-1 





PRODUCT LABEL AREA 
0.375 
0.500 0.460 5st ais 
a i DC BIAS “i (7.87) 
Bs. ECTOR I A 0.450 
ONN 45 
0.310 INPUT SMA JACK (FEMALE) 
(7.87) (2) PLACES 


0.450 
(11.43) 
.460 + 0.010 
MOUNTING (11.68 + 0.25) 


SURFACE 0.180 
(4.57) 71 ms 










0.460 
™ (11.68) 
MOUNTING HOLE 


2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 


| 4 (4) PLACES 
0.810 + 0.010 A 0.320 + 0.010 


* a: 
20.57 + 0.25 
( 0.095 oe (8.12 + 0.25) 
(2.41) (6 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


WJ-CA38-1 is standard and WJ-A38-1 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 
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Typical Automatic Test Data 


Vec = +15 Vdc Vec = +12 Vdc 
FREQUENCY VSWR VSWR GAIN FREQUENCY VSWR YVSWR GAIN 
MHZ IN OUT DB MHZ IN OUT DB 





168.8 1.6 1.5 9.1 108.8 1.6 1.5 9.8 
220.8 Lad » ES 9.6 200.8 153 1.3 9.5 
388.8 1.4 1.4 9.5 300.8 14 1.3 9.4 
480.2 eee 1.3 9.6 408.8 138 132 9.6 
5028.2 RC 1.2 9.6 5020.2 1.3 ia2 9.5 
608.8 1.3 1.2 9.7 688.2 1.3 1e2 9.6 
7800.8 1.3 re | 9.8 7800.82 1.3 me 9.7 
806.8 lies Dad 9.8 8023.@ 3 1.8 9.8 
908.2 ira 1.2 9.8 980.08 1.4 ee! 9.7 
1808.8 1.$ 1.2 9.9 1868.8 1.5 icf 9.8 
1188.8 ts hie 18.8 1108.8 1.5 12 18.8 
1288.8 1.6 1.2 18.1 1200.2 126 1.2 10.1 
1308.8 1.8 1 18.8 1300.2 1.8 <3 10.1 
1408.8 Ls? 1.4 18.8 1400.8 rg 1.4 18.8 
1508.8 {2-9 1.5 9.9 1508. 1.9 1.4 9.9 
1688.8 1.9 1.6 9.9 1608.8 1.9 1.5 9.9 
1788.8 1.8 ia? 9.9 1788.90 1? 1.6 10.98 
1800.8 1.5 1.6 9.9 1866.2 1.6 1.5 18.8 
190e@.2@ 1.3 c.5 9.7 1980.2 orc | 1.5 9.7 
2080.8 1.4 1.5 a4 2008.8 1.6 1.4 9.2 
2108.8 7 ae | l'«3 8.4 2108.8 Big 1.4 8.@ 
2288.8 2.8 » a | Les 2208.8 3.8 1.4 6.7 
Linear S-Parameters Linear S-Parameters 
FREQUENCY S11 $21 $12 $22 FREQUENCY $11 $21 $12 S22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG MHz MAG ANG MAG ANG MAG ANG MAG ANG 
188.2 @.216 169 2.85 1? @.18 -2 8.218 154 108.28 @.220 178 2.82 178 @.1?7 -1 @. 202 156 
200.8 @.143 176 3.02 155 @.17 -13 @.114 145 288.8 @.143 175 2.99 154 @.17 -12 8.118 152 
388.2 @.171 179 2.99 142 @.17 -18 @.151 141 300.8 @.164 177 2.95 142 @.17 -208 @.148 147 
480.8 @.129 173 3.02 129 @.18 -25 @.113 125 486.6 @.128 -178 3.62 ~ 127 @.18 -26 8.189 135 
530.28 @.129 -177 9,02° 117 @.18 -31 8.897 115 500.0 @.131 -17 2.99 118 @.18 -32 8.093 128 
608.8 @.116 -176 2.05 106 @.18 -39 8.899 96 600.8 @.118 -174 3.02 186 8.18 -38 8.091 111 
708.8 @.121 -162 3.89 91 @.18 -43 8.862 ? 700.8 @.128 -163 3.05 98 @.19 -43 @.059 186 
800.2 @.131 -152 3.09 76 @.18 -5®e 8.847 19 808.0 @.139 -155 3.89 75 @.19 -5@ @.82z 64 
388.2 @.151 -152 3.09 61 @.18 -61 @.062 7 980.8 @.161 -156 3.05 68 @.19 -61 8.833 s 
1808.0 @.195 -137 3.15 48 Q@.18 -67 @.e877 -83 1808. @.203 -142 3.09 48 @.19 -67 @.058 -117 
1188.8 @.204 -143 336 37 @.19 -72 @.892 -111 1100.08 @.218 -149 3:16 35 @.28 -78 8.083 -144 
1200.8 @.218 -147 3.26 28 @.19 -81 @.185 -114 1200.0 @.219 -154 3.26 20 @.20 -8e @.e@86 -145 
1308.2 @.276 -151 3.16 5 @.19 -90 @.142 -132 1300.8 @.279 -159 3.20 4 @.28 -89 @.123 -155 
1486.0 @.264 -162 3.16 -8 @.19 -108 @.172 -144 1408.2 @.27 -168 3.16 -10 @.21 -98 @.151 -162 
1580.0 @.301 -168 3.99 -<2¢ @.19 -109 @.2e8 -157 1500.8 @.311 -176 3.13 -26 @.21 -108 @.183 -173 
1688.0 @.311 -174 3.13 -39 @.28 -116 @.232 -172 1600.6 @.316 176 3.13 -43 @.21 -117 8.212 170 
1700.28 0.273 172 3.13 -54 @.28@ -123 8.246 163 1708.0 @.267 162 3.16 -58 @.22 -125 @.225 148 
1800.28 @.206 144 3.13 -70 @.21 -133 8.229 148 1800. @.219 128 3.16 -75 @.23 -134 @.215 127 
1908.0 @.115 98 3.85 -89 @.21 -147 @.211 138 1968.0 @.148 71 3.05 -93 @.23 -150 6.199 109 
2008.0 8.163 -6 2.95 -118 @.22 -168 @.187 19@ 2006.0 @.228 -11 2.e8 -116 @.23 -164 @.179 75 
2108.8 0.346 -55 2.63 -131 @.26 -175 8.144 66 2100.90 8.298 -58 2.51 -137 @.21 -179 6.166 46 
2200.08 8.474 -86 2.32 -149 @.19 172 @.117 7 2200.0 8.562 -88 2.16 -18? @.19 169 @.152 s 
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WJ-A39 


10 TO 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 


e HIGH OUTPUT POWER: 
+22 dBm (TYP.) 

® HIGH THIRD ORDER EP:: 
+34 dBm (TYP.) 

e WIDE BANDWIDTH: 
10-2000 MHz 


Specifications* 


Characteristics Typical Guaranteed 





Frequency (Min.) 5-2050 MHz |}10-2000 MHz | 10-2000 MHz 
Small Signal Gain (Min.) 7.5 dB 6.0 dB 
Gain Flatness (Max.) +0.3 dB +0. +1.0 dB 
Noise Figure (Max.) 10-1500 MHz <8.0 dB 9.5dB 
1500-2000 MHz 8.5 dB ” 10.0 dB 
Power Output at 1 dB Compression (Min.) | +22 dBm +19.5 dBm 
VSWR (Max.) Input/Output 1.6:1 ve 22] 
DC Current (Max.) at 15 Volts 90 mA 98 mA 


*Measured in a 50-ohm system at +15 Vde Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point .................... +55 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... +50 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... +34 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature............... 0.00 cc eee eee -62°C to 125°C 
Maximum Cate-Temperatire:. i ew eee ee eed woe we 100°C 
WiaMinnein- WG VORGGG | on ks se Ga Sees ww ee ee en See we +17 Volts 
Maximum Continuous RF Input Power.......... es Aerie, aetanat Ge +50 Milliwatts 
Maximum Short Term CW Input ......................0.2. +100 Milliwatts 

(1 Minute Max.) 
Vince One POUR 90 OSS a ace ee ae Dew ee w les wee ee 0.5 Watt 


(3 usec Max.) 
“S$” Series Burn-In Temperature (Case) ................22020000005 100°C 


Weight approximately 2.0 grams (0.07 oz.) 


118 


0°-50°C = -54°C - +85°C 





Outline Drawings 
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CA39 





PRODUCT LABEL AREA 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA39 is standard WJ-A39 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 
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POWER OUTPUT -dBm 
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WJ-A41 


1000 TO 4000 MHz 





TO-8 CASCADABLE AMPLIFIER 








® WIDE BANDWIDTH: 1-4 GHz 
® MEDIUM OUTPUT LEVEL: +12 dBm (TYP.) 
@® LOW NOISE: 3.5 dB (TYP.) 
@® EXCELLENT GAIN BLOCK 
@® GaAs FET DESIGN 
Specifications * 
Ch eran Guaranteed 
aracteristics 0° - 450°C 54° — 485°C 
Frequency (Min.) 1-4 GHz 
Small Signal Gain (Min.) 6.5 dB 
Gain Flatness (Max.) +9dB 
Noise Figure (Max.) 5.5 dB 
Power Output at 1 dB . 
Compression (Min.) 10.5 dBm 
VSWR (Max.) 
Input 2204 
Output ee ee 
DC Current (Max.) at +5 Volts 42 mA 


*Measured in a 50-ohm system at +5 Vdc Nominal. 





Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ....... 
Second Order Two Tone Intercept Point....... 
Third Order Two Tone Intercept Point ........ 


Absolute Maximum Ratings 


vt vitae « pee SOB ye) 
Seed aay wes SOOOBIT yp.) 
iG tan ho an oO UBM TTyD;} 


Storage Temperature.................... SS aie ew ae Ctr ize C 
Maximum Case Temperature............... Sb, Cow Ae cg ee 
Maximum DC Voltage... 065 6666. 0s bebe eee eee eaten estan oF 6 VOI 
Maximum Continuous RF Input Power........ ota Ne wee eer een 
Maximum Short Term RF Input Power (1 Minute Max.)............50 Milliwatts 
Maxinium Peak POW? .:. 62d ie Pos en ewe need be dS ew ed ow VE Watts 
te ecee ros Cre eat LeBeau G. Ghat As hoes. ace: aie: os 5 eee ee ee 
“S"’ Series Burn-In Temperature................... 0000 e ee eeee 125°C 
Weight approximately 2.0 grams (0.07 oz.) 
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AA41 





0.185 + 0.015 
em) (12.70) 


0.300 + 0.010 
DIA. B.C. 


50-OHM INPUT 






+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


CA41 





PRODUCT LABEL AREA 


0.375 


oe CE 
0.500 0.460 (9.52) YP (2) PLACES 
(12.70) (11.68) 


MP i 
RF CONNECTOR A 0.450 


0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES 0.460 


0.460 + 0.010 | ~ (11.68 
MOUNTING (11.68 + 0.25) ce 


SURFACE 0.180 | 


| (4.57) 
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DC BIAS 
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OUTPUT| (7.87) 







MOUNTING HOLE 

2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 

(4) PLACES 


+ 0.010 
(8.12 + 0.25) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA41 is standard WJ-A41 installed 
ina miniature SMA connector housing 
and guaranteed over O°C to 50°C tem- 
perature range. See cascaded Thin-Film 
amplifiers. 


Typical Performance at 25°C 


Gain Power Output* Intercept Point 
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Typical Automatic Test Data 
V per +5 Vde Linear S-Parameters 
FREQUENCY ¥YSWR ¥YSWR GAIN FREQUEHCY S11 S21 Sle S22 
MHz IN OUT DB MHe HAG ANG MAG ANG MAG ANG MAG ANG 
880.8 1.3 1.4 8.19 SH8.6 .213 -174 2.569 -134 151 56 162) 1:22 
986.6 1.3 1.5 8.33 966.6 ~-114 165 2.669 <-155 152 37 «lyo- <151 
1600.8 1.1 1.5 8.78 1666.48 Si 146 Zste2z =e 131 23 209; ~169 
1106.6 1.8 1.6 8.76 1166.6 » 823 33 2.742 174 149 12 219 178 
1268.6 1.8 1.6 8.86 1266.6 »823 14 2.754 166 148 6 226 167 
1306.8 1.1 1.6 8.83 1366.6 .838 -22 2.763 148 144 -16 »231 159 
1408.86 1.1 1.6 8.85 1466.4 .852 -46 2.7768 137 142 = 19 233 151 
1568.6 1.1 1.6 8.84 1566.6 B67 -59 2.766 126 141 -2 234 145 
1600.8 1.2 1.6 8.83 1666.48 483 -72 2.762 116 139 -34 235 138 
1706.6 1.2 1.6 8.84 1766.6 B97 -36 2.766 166 2136 -41 »229 133 
1868.6 1.3 1.6 8.86 1366.6 112 -338 Z2atte 97 2133 -49 weer L27 
1968.6 1.3 1.6 8.83 1966.6 127 -96 2.f65 88 » 131 -56 ,222 123 
2606.8 1.3 1.5 8.82 2666.6 144 -161 2erel 79 129 -62 e2il 118 
2166.6 1.4 1.3 8.84 2166.6 i133. -107 2.769 76 127 -6S 267 113 
2206.6 1.4 1.5 8.83 2266.6 sif2 -113 2.765 62 125 -76 262 169 
2308.8 1.5 1.5 8.84 2306.6 .186 -126 2.768 53 ol23 -S2 Py AN 164 
2408.6 1 1.o 8.86 2466.6 266 -126 2erfe 45 122 -89 198 166 
2568.8 1.5 1.5 8.96 2566.6 211 -134 2.°85 36 121 -95 ~185 96 
2668.8 1.6 1.4 8.89 2666.8 »-221 -146 furoe 25 ais ~—L62 178 96 
2708.8 1.6 1.4 8.96 2766.6 .226 -148 2.786 i9 116 -168 -169 85 
2368.6 1.6 1.4 8.93 2308.6 237 -154 2.796 11 115 <1 el63 79 
2968.6 1.6 1.4 8.95 2966.6 242 -163 2.861 3 all? =128 .158 73 
3668.6 Lt 1.4 8.97 3660.8 247 -178 2.869 =-5 115 ~=t25 ~151 67 
3166.6 1.7 1.3 8.99 3166.6 208 =—1?r 2.814 -14 2115 —tsl 148 39 
3200.8 1.7 1.3 9.66 3266.6 256 174 2.826 wee Lis. <ts7 145 i! 
3308.6 1.7 i.3 8.99 3308.6 262 166 2.814 -31 113 -142 »146 42 
3468.6 is? 1.4 8.99 3466.68 261 157 2.815 -39 114 -148 156 31 
3568.8 rs 1.4 8.97 3566.8 » 266 149 2.808 -48 2-114 =-153 21355 26 
3668.6 Lsa-% 1.4 8.94 3666.6 267 146 2.861 -56 113 =rs9 166 9 
3766.6 Liat 1.4 8.96 3766.6 269 131 2.787 -65 114 -166 179 -1 
3866.86 » acd | 8.33 3866.6 269 122 2.764 -74 lis. <ift «136 = 2 
3906.6 Lait? 1.6 8.79 3966.6 272 114 2.7568 -82 Li6 <li? seu? -22 
4008.6 la? t..6 3.78 4666.6 2°72 165 2.724 =91 114 1738 246 -31 
4160.6 rd 1.7 8.59 4166.6 271 95 2.698 -166 115 172 »262 -46 
4206.86 1.8 1.86 8.45 4266.6 274 86 2.646 -169 116 167 287 -48 
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WJ-A41-1 


1TO 4 GHz 
TO-8 CASCADABLE AMPLIFIER 





e WIDE BANDWIDTH 
© HIGH-OUTPUT-LEVEE= 499.0 dBm {T YP) 
@ LOW NOISE: 3.5 dBm (TYP.) 


Specifications ~ 
Characteristics Typ. Guaranteed 
S es 9° 60°C: -==64°S 485°C 
Frequency (Min.) 0.9-4.2 GHz 1-4 GHz 1-4 GHz 
Small Signal Gain (Min.) 9.0 dB 8.0 dB 7.5 dB 
Gain Flatness (Max.) +4 dB +.7 dB +1.0 dB 
Noise Figure (Max.) 3.5 dB 4.7 dB 5.2 dB 
Power Output at 1 dB 
Compression (Min.) 19.0 dBm 17.0 dBm 16.5 dBm 
VSWR (Max.) 
Input me be 
Output i re 
DC Current (Max.) at 12 Volts 77 mA 





*Measured in a 50-ohm system at +12 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point .................... 50 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... 44 dBm (Typ.) 
Third Order Two Tone Intercept Point ..................4.. 30 dBm (Typ.) 


Absolute Maximum Ratings 


Storage TGminerature’. o-oo. eo Ns ee ee ee we es -62°C to +125°C 
Maximum Case Temperature................0 00 cece eee eee ees 100°C 
Maxi DG VONG6. dorecs. « (oc. claus 6 ede pee ee Te ee +13 Volts 
Maximum Continuous RF Input Power...................8008: +14 dBm 
Maximum Short Term RF Input Power (1 Minute Max.)......... 50 Milliwatts 
Maximum Peak FOWEr |. 2)... 2 6 tio ce oe Pa ee ee te 0.25 Watt 

er er hn. ER ee Der a Ae ere ae ee (3 usec Max.) 
“S” Series Burn-in Temperature (Case) hae Rh ar eee ee ere ee 100°C 
Weight = approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 
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+ 005 (.13) UNLESS OTHERWISE SPECIFIED 









CA41-1 
0.820 
(20.82) 
PRODUCT LABEL AREA 
0.375 
0.500 0.460 (9.52) YP (2) PLAGES vr 
(12.70) =" DC BIAS -~ —) (7.87) 
=a [mca CONNECTOR. TF 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) 0.460 
0.460 + 0. nie (11.68) 


MOUNTING (11.68 + 0.25) 
MOUNTING HOLE 
2-56 UNC -2B X 0.15 DEEP 


SURFACE 0.180 | 
r THREADED INSERT 


Ee (4) PLACES 
0.010 | 
; ‘ | 0.320 + 0.010 






(8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA41-1 is standard. WJ-A41-1 in- 
stalled in miniature SMA _ connector 
housing and guaranteed over O°C to 
50°C temperature range. See Cascaded 
Thin-Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 


Gain Vice = +12 Vdc 





FREQUENCY VSWR ¥SWR GAIN FREQUENCY VSWR VSWR GAIN 
™ MHz IN OUT DB MHz IN OUT DB 
=] 

> 800.0 1.9 1.4 8.72 2708.0 1.5 1.3 8.86 
= 900.2 156 1.4 8.96 2800.0 1.5 1.3 8.87 
o 1808.0 1.4 1.4 9.08 2908.0 1.5 1.3 8.89 
1100.8 1.3 1.4 9.17 3000.0 1.5 1.3 8.89 
1200.8 C2 1.4 9.18 3100.0 1.5 1.3 8.91 
1300.0 1.1 1.4 9.20 3200.0 1.5 1.3 8.94 
1408.0 1.8 1.4 9.19 3300.0 1.5 1.3 8.95 
1500.0 1.8 1.4 9.14 3400.0 1.5 Led 8.94 
FREQUENCY - GHz 1600.8 1.1 1.4 9.12 3508.8 1.4 1.4 8.96 
1708.6 1.1 1.4 9.10 3608.0 1.4 1.4 8.95 
1800.90 1.2 1.4 9.06 3700.0 1.4 1.4 8.94 
1980.0 1.2 1.3 9.63 3800.0 1.4 1.5 8.89 
j j 2000.0 1.3 1.3 9.80 3900.8 1.4 1.5 8.83 
Noise Figure 2108.0 1.3 1.3 8.97 4000.0 1.4 1.5 8.72 
2208.98 1.4 1.3 8.94 4100.0 1.4 1.6 8.608 

2300.0 1.4 1.3 8.89 4200.8 1.4 1.6 8.43 

5.0 2408.0 1.4 1.3 8.89 
2500.0 1.5 1.2 8.87 
2600.0 1.5 1.2 8.85 


Linear S-Parameters 





NOISE FIGURE - dB 
> 
So 








3.0 
810 2.0 3.0 4.0 4.2 FREQUENCY Sit $21 $12 $22 

FREQUENCY - GHz MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
860.6 .318 72 2.729 -178 2145 34 .178 © -63 
900.0 .243 62 2.805 174 .149 19 .152 -100 
1600.6 .183 55 2.845 160 .149 6 .158 -1306 
Power Output* 1100.6 .134 49 2.873 148 .148 -4 .154 -154 
1200.0 .089 43 2.877 137 .149 0 ©«--15 .162 -173 
1300.6 052 38 2.884 126 6148 8960-24 166 ©6171 
1400.4 .a19 28 2.886 116 .145 -33 .169 158 
1560.6 .009 -124 2.865 106 6145 0-41 .169 147 
1600.6 .036 -144 2.857 97 .142 -5@ .166 137 
1700.6 .061 -147 2.851 88 .139 86-58 .160 138 
1800.6 .683 -148 2.938 79 .139 86-65 .153 123 
= 1900.0 .104 -153 2.827 76 .136 -72 .143 ©6118 
S 2000.6 .126 -154 2.819 62 .135 -79 .134 )=6-1114 
1 2100.6 £138 -155 2.808 54 .133 06-85 .127 109 
= 2200.0 .15@ -159 2.798 46 £131 896-92 .128 107 
= 2300.6 .162 -162 2.782 37 .129 -160 .115 106 
Ee 2400.6 .175 -166 2.784 29 .128 -107 .112 = 104 
= 2500.0 .187 -172 2.778 20 .128 -114 .169 103 
ie 2600.0 .193  -176 2.770 12 .126 0 -121 e111 101 
Ww 2700.0 .198 179 2.773 4 .124 -128 .112 100 
= 2860.6 . 261 173 2.777 -4 .122 -135 .113 98 
ad 2900.0 .204 166 2.783 -12 .123 -141 .116 94 
3600.0 201 159 2.782 -20 .122  -147 .120 90 
3100.0 .208 152 2.788 -29 .126 -154 .128 84 
3206.0 .197) 145 2.798 -37 .121 -160 .131 77 
3300.6 .193 136 2.803 -46 .120 -167 .138 70 
3400.6 .187 126 2.800 -55 .128 -173 .147 61 
3500.0 .18@ 8117 2.805 -64 .126 -186 .156 51 
FREQUENCY - GHz 3600.0 1171 105 2.803 -73 2119 174 .164 42 
3760.0 .163 93 2.800 -92 -119 »=168 .174 32 
% : . 3860.0 .156 79 2.784 -91 .118 »§=161 .184 23 
at 1 dB Gain Compression 3980.0 15164 2.764 -101 1117 «155 119714 
4000.4 2153 48 2.728 -110 .118 #148 .211 5 
4160.0 .158 32 2.692 -120 .115 142 .223 -2 
4200.6 .169 16 2.646 -136 .115 136 .240 -18 

VSWR 
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WJ-A43 


100 TO 3200 MHz 
TO-8 CASCADABLE AMPLIFIER 








e ULTRA-WIDE BANDWIDTH: 
100-3200 MHz 

6 EXCELLENT GAIN BLOCK: 
lhe apa rye. 

e MEDIUM OUTPUT LEVEL: 
70.5 dom FYE.) 








Specifications* 

— : Guaranteed 
Characteristics Typical 0°-50°C 54°C - +85°C 
Frequency (Min.) 80-3200 MHz 100-3200 MHz 100-3200 MHz 
Small Signal Gain (Min.) 11.5 dB 10.5 dB 98dB 
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 6.7 dB 7.2 dB 7.7 dB 
Power Output at 1 dB 
Compression (Min.) +8.5 dBm +7.0 dBm +6.5 dBm 
VSWR (Max.) 

Input LZ 

Output 2.4 
DC Current (Max.) at 15 Volts 50 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ....................+45dBm (Typ.) 
Second Order Two Tone Intercept Point....................+40dBm (Typ.) 
Third Order Two Tone Intercept Point.....................+21 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature.................0..............762°C€ to 125°C 
Maximum Case Temperature.....................0 000000222... 125°C 
Maximum DC Voltage ............20..20....... 2.000022 e ee ee £17 Volts 
Maximum Continuous RF Input Power......................... +10dBm 
Maximum Short Term RF Input Power......................+50 Milliwatts 

(1 Minute Max.) 

Maximum. PeaePower .. <u. 26 614654 rade Seen s ak obey. on Ob Wee 


(3 usec Max.) 
“S” Series Burn-In Temperature (Case)........................... 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 
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+ DC VOLTAGE 





45° + 3° 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


CA43 





PRODUCT LABEL AREA 


0.375 
0.500 0.460 Wi ae ager 


(12.70) a" DC BIAS aT (7.87) 
a StF eno 
& CONNECTOR J 4 0.450 






0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES _.. 0.460 
0.460 + 0.010 (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 


2-56 UNC -2B X 0.15 DEEP 





{* 7% THREADED INSERT 
| i. (4) PLACES 
0.810 + 0.010 \ 0.320 + 0.010 
SoU aT DOO) aan 0.250 ar (8.12 + 0.25) 
(2.41) (6-35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


“WJ-CA43 is standard WJ-A43 installed in miniature SMA connector housing and 
guaranteed over O°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 


Gain Power Output* Intercept Point 


60 ice 
[| mopannoncy | ft 
Z Te kee 
SB 


2 







+ = 
—_—, — 
=) Nm 
Oo (a=) 








ats 
Sig 
i=) 


10.0 
100 500 900 1300 1700 2100 2500 2900 3300 


FREQUENCY - MHz 


a 
oO 
oO 
a 
|= 
m 
ee) 


POWER OUTPUT - dBm 


+6.0 
100 500 900 1300 1700 2100 2500 2900 3300 


Noise Figure FREQUENCY - MHz 
* at 1 dB Gain Compression 


INTERCEPT POINT - dBm 


ing 
oO 
os 
oO 


VSWR 100 500 900 1300 1700 2100 2500 2900 3300 
FREQUENCY - MHz 


5.0 
100 500 900 1300 1700 2100 2500 2900 3300 


FREQUENCY - MHz 


NOISE FIGURE - dB 
lop) 
So 





2050100 200 600 1000 1400 1800 2200 2600 3000 3400 
FREQUENCY - MHz 


Typical Automatic Test Data 


Vcc = 15 V Linear S-Parameters Vcc = 15 V 
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WJ-A45 


1TO 4 GHz 
TO-8 CASCADABLE AMPLIFIER 





@e ULTRA-WIDE BANDWIDTH 1-4 GHz 
@ HIGH GAIN 17.5 dB (TYP.) 
@ LOW NOISE 4.5 dB (TYP.) 
@ HIGH OUTPUT POWER: +19.5 dBm (TYP.) 
@ GaAs FET DESIGN 
Specifications * 
Guaranteed 
Characteristic 0° - 50°C _55° — +85°C 





Frequency (Min.) 1-4 GHz 
Small Signal Gain (Min.) 15.5 dB 
Gain Flatness (Max.) £ | 0-dB 
Noise Figure (Max.) 
1-4 GHz 4.5 dB 6.0 dB 
2-4 GHz 4.0 dB 5.5 dB 
Power Output at 1 dB 19.5 dBm 17 dBm 
Compression (Min.) 
VSWR (Max.) Input 23°) 
VSWR (Max.) Output ya | 
DC Current (Max.) at +15 Volts 130 mA 


*Measured in a 50-ohm system at +15 Vde Nominal. 


Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercept Point .................... 44 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... 39 dBm (Typ.) 
Third Order Two Tone Intercept Point ..................... 29 dBm (Typ.) 


Absolute Maximum Ratings 
Storage Teniperature 9". 5 oe, OL ew. Eee ee WR ee -~65°C to +125°C 


Maximum Case Fentperatire so oi. hb nn Ble Pa Ee le +100°C 
WiaKIUNY TL Wottanes 2. oe Se nie Ss SRO cm Cea ee oe bo +16 Volts 
Maximum Continuous RF Input Power.....................2-. +13 dBm 


Maximum Short Term RF Input Power (1 Minute Max.).......... 100 Milliwatts 


Waxinvaim: Pea FOWL. 6. oho ak die eee wo na ee ee eke os a we 0.25 Watts 
(3 usec Max.) 
"S$" Series Burn-In Temperature (Case). .................020000% +100°C 


Weight 
126 


approximately 2.0 grams (0.07 oz.) 





Outline Drawings 
A45 
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0.018 _ goo 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 





CA45 
|_ 0.820 
. (20.82) 
PRODUCT LABEL AREA 
0.375 
0.500 0.460 m=™- (9.52) TYP (2) PLACES — 
(12.70) (11.68) 


DC BIAS - eee 











ou pees GND mss 
RF CONNECTOR A A 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES 0.460 
0.460 + 0.010 ~ (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 
_} 4487 I 2-56 UNC -2B X 0.15 DEEP 
a THREADED INSERT 
y “Gy. (4) PLACES 
0.810 + 0.010 ' | | 0.320 + 0.010 
(20.57 + 0.25) 0.095 0.250 (8.12 + 0.25) 
(2.41) (6-35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Gain Power Output* Intercept Point 
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Noise Figure FREQUENCY - GHz 20.0 
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*at 1 dB Gain Compression 
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ihe = 
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Typical Automatic Test Data 
Vec = +15 Vde 
FREQUENCY VSWR VSWR GAIN 
MHZ IN OUT DE 
800 eae cs 4.8 47.24 
4000 4a 4.5 48.46 
4200 qewit 5 er | 18.514 
4400 4 ioe {ae 18.77 
4600 Tan Lae 18.84 
1800 125 | 18.83 
2000 ; ea Vad 18.69 
2200 41.8 Tt 18.51 
2400 {1.8 Ave 4 48.37 
2600 Woe 44 18.34 
2800 4.6 Val {8.39 
3000 145 Lee 18.54 
3200 » ae 4 103 48.69 
3400 4.4 (ics {8.78 
3600 4.4 4.6 18.63 
3800 a pree: 4.6 18.25 
4000 4.6 4.6 tale 
4200 4.8 1.6 16.85 
Linear S-Parameters 
FREQUENCY S114 $214 S42 S22 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
800.0 ~270 54 7.281 427 .0417 473 2292 po | 
1900.0 ~149 ~38 8.092 67 .018 433 ~204 33 
4200.0 2053 -~58 8.419 29 .019 405 .153 44 
4400.90 .073 -23 8.679 -4 .016 84 ~106 -~4{5 
4600.0 ~146 ~36 8.754 -27 ~9416 72 .970 -43S 
{4800.0 PO do -56 8.744 -SO .913 54 .945 -~77 
2000.0 Paya 9 ~76 8.603 ~74 ~014 35 936 ~-4104 
2200.0 215 6-407 8.423 94 010 46 2029 -~408 
2400.0 ~2t& ~425 8.289 -{09 .909 -8 .927 -98 
2600.0 2263 ~446 8.2614 —-426 .044 —26 .037 —~7S 
2800.6 2255 ~462 8.3412 -4 43 010 ~44 .962 ~65 
3000.0 ~194 472 8.453 ~460 .044 -47 .095 ~&4 
3200.0 ~144 434 8.596 -4 78 013 -S7 .138 -68 
3400.0 ~150 87 8.691 462 .9416 ~&0 .187 = PS 
3600.0 .168 ca hai 8.539 444 ~016 -55 225 -84 
3800.0 2193 32 8.4174 420 0417 ~64 238 94 
4000.0 a 44 7.689 98 .0415 -5S5 243 -~96 
4200.0 22d & 6.962 77 2015 ~45 2254 ch ad 


ee 


WJ-A45-1 


1TO 4 GHz 
O-8 CASCADABLE AMPLIFIER 





e WIDE BANDWIDTH 
@ HIGH GAIN 17.5 dB (TYP. 
@ LOW NOISE: 4.1 dB (TYP. 


@ LOW POWER CONSUMPTION: 325 mW (TYP. 
@ GaAs FET DESIGN 

































Specifications * Outline Drawings 
Guaranteed 
Characteristics Typical 0° - -50°C -55° - +85 °C A45- 1 
0.450 
DIA. |< — 
Frequency (Min.) 1-4 GHz 1-4 GHz Y > (144) OA | 
| arm pom (0.63) 
Small Signal Gain (Min.) 16.5 dB 15.5 dB eee 
0.185 + 0.015 ae a 0.018 9 9p (0.49) DIA. 
Gain Flatness (Max.) 0.8 dB 1.0 dB is (1270 — 
0.300 + 0.010 | 
; : DIA. B.C. GROUND 
Noise Figure (Max.) 5.0 dB 5.5 dB 50-HM INPUT 50-OHM OUTPUT 
Power Output at 1 dB ne vaUtnGe 
Compression (Min.) 12.5 dBm 12.0 dBm 
VSWR (Max.) DIMENSIONS ARE IN INCHES (MILLIMETERS) 
| nput 2.0: 1 + 005 (.13) UNLESS OTHERWISE SPECIFIED 
Output 2.07) 
CA45-1 
DC Current (Max.) at -5.0 Volts 80 mA (20.82) 
*Measured in a 50-ohm system at +5.0 Vdc Nominal. 
PRODUCT LABEL AREA 
Typical Intermodulation Performance at 25°C 0.500 0.460 pe eee 0.310 
(12.70) (11.68) 
Second Order Harmonic Intercept Point .................... 40 dBm (Typ.) ie DC BIAS. OUP ri 
Second Order Two Tone Intercept Point...................- 33dBm (Typ.) d ie a GND ioe 
Third Order Two Tone Intercept Point ..................... 26dBm (Typ.) 0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES 0.460 
0.460 + 0.010 a ™ (11.68) 
MOUNTING (11.68 + 0.25) 
Absolute Maximum Ratings can 57) 2-56 UNC -28 X 0.15 DEEP 
Storage Temperature... 0.0.0... eee ee tees _-65°C to +125°C | (PLACES 
Maximum Case Temperature........--- 0002s ee eee teres +125°C On ats 625) A a ae 
Maximum DC Voltage .........--- 0: eee ee eens 6.0 Volts ayy (8-35) 
Maximum Continuous RF Input Power.......-----------++-+--+ +13 dBm Sh cea eee area 
Maximum Short Term RF Input Power (1 Minute Max.)........ . . 100 Milliwatts aa as alla 
Maximum Peak Power... cs bec cs do Dee ee ee ee ee es ee 
(3 usec Max.) 
“S” Series Burn-In Temperature (Case). ........--- 20 eee eee +125°C *\WJ-CA 45-1 is standard 


Weight approximately 2.0 grams (0.07 02.) 
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WJ-45-1 installed in miniature SMA 
connector housing and guaranteed over 
0°C to 50°C temperature range. 


Typical Performance at 25°C Typical Automatic Test Data 




































Gain V_.. = +5 Vdc 
cc 
FREQUENCY VSWR VSWR GAIN FREQUENCY ¥SWR VSWR GAIN 
MHz IN OUT DB MHZ IN OUT DB 
500.2 10.6 5.5 11.6 2500.8 1.5 1.3 18.7 
620.2 2.2 1.5 16.6 2600.2 1.5 1.3 18.6 
700.0 1.5 1.4 17.2 2700.0 1.5 1.3 18.5 
800.0 1.2 1.4 18.5 2800.0 1.4 1.3 18.4 
900.0 1.2 1.3 18.7 2900.0 1.4 1.4 18.4 
1000.2 1.2 1.3 16.9 3000.2 1.5 1.4 18.6 
1000 1500 2000 2500 3000 3500 4000 eae ae ae me ets ae 3 ee ae 
FREQUENCY — MHz 1200.0 Fa ing 19.1 3200.0 1.3 1.4 18.6 
1306.0 1.1 1.3 19.1 3300.0 1.3 1.4 18.6 
1400.2 1.2 1.3 19.2 3400.0 1.2 1.4 18.7 
1500.0 1.2 1.3 19.2 3500.0 1.2 1.4 18.7 
i j 1600.0 1.3 1.3 19.3 3600.0 132 1.4 18.8 
Noise Figure . 1700.@ 1.3 1.3 19.3 3706.0 142 1.5 16.9 
1800.0 1.4 1.3 19.3 3820.0 tz 1.5 18.9 
3 1900.0 1.4 1.3 19.2 3900.0 1.2 1.5 18.9 
us 2000.0 1.4 1.3 S22 4000.0 1.3 1.5 18.9 
a 2100.0 1.5 1.3 19.1 4120.0 1.3 1.5 18.7 
o 2200.0 1.5 1.3 19.0 4200.0 1.4 1.5 18.5 
= 2300.0 1.5 1.3 18.9 4300.0 1.5 1.5 18.1 
ryt 2420.0 1.5 1.3 18.7 4400.0 1.5 5 1726 
S 4520.0 1.6 1.5 17.1 
2 1000 2000 3000 4000 
FREQUENCY — MHz 
Linear S-Parameters 
VSWR 
FREQUENCY Sti S21 $12 $22 K 
3.0 MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
500.0 627 -129 3.816 -114 Q16 42 691 168 1.546 
ro 600.0 364. «174 8.559 152 Q@24 -107 215 29 2.184 
= 20 700.0 i688 137 7.264 103 023. «+157 154-139 2.957 
> INPUT 800.0 100 2 8.434 69 020 «109 154. 153 = 2.904 
e 300.0 093-24 8.629 35 019 81 142 109 3.288 
1000.2 080 4-48 8.822 g 018 61 134 77 3.196 
1.0 ei A SS I Bs Se 1108.0 060 -53 6.911 -13 Q17 45 132 51 3.344 
1000 1500 2000 2500 3000 3500 4000 1200.2 0470-37 8.980  -33 a16 31 134 30 3.483 
FREQUENCY — MHz 1300.2 @52.—-12 9.065 -52 @15 15 132 13 3.606 
1400.2 072 -4 9.129 -70 014 8 132 -3 3.929 
1508.0 095 -6 9.157 -87 £013 -3 131-18 4.083 
1600.0 117-12 9.192 -104 012 -12 130 9-31 4.318 
1700.2 137-21 9.213 -120 O11. -2 131-42 4.674 
Power Output* 1800. 154-30 $183 135 010 =-34 130-5205. 146 
1530.0 168 -40 9.144 -150 @@9 9-45 i320 -61 5.619 
2020.0 182 -50 9.071 -165 0090-56 i36 -66 6.192 
& 15 2120.0 191 -60 8.992 -180 @27 -70 1360-71 7.126 
3 2200.0 195 -70 8.876 166 007 8-85 136-75 8.038 
E 14 2300.0 200 -79 8.762 153 @06 -102 137-78 8.506 
e43 2400.0 i98 -88 8.601 139 @06 -118 137-80 9.749 
> 2520.2 196-937 8.566 126 Q@6 -i38 138 -82 9.249 
= 12 2600.2 190 -106 8.484 i114 Q06 -157 140 -82 8.972 
uw 2780.0 164 -1i4 8.42 102 Q@07 -174 141-82 8.677 
= "1 2600.0 176 -122 8.356 ag 208 86169 145  -81 7.469 
a 2900.0 175-128 8.319 -77 @08 147 156 -78 7.273 
1000 2000 3000 4000 3020.0 186 ~143 8.490 65 oa6 148 173-85 9.939 
FREQUENCY — MHz 3100.0 1S9 -159 8.473 52 207 3153 167 -88 7.514 
: ; ; 3200.8 i358 -176 8.487 39 065 = 145 166 -89 6.1683 
at 1 dB Gain Compression 3300.0 (23° 497 S516 27 010 «137 ES. “<65° “S.S0i 
3400.0 109165 8.576 is 11132 172-3 5.030 
3500.0 @98 147 8.639 2 @12. 125 176-92 4.621 
3600.2 089 «=««i28 8.734 -i2 013 120 16@ -94 4.231 
Intercept Point 3700.0 289°) 0105 8.610 -26 014 «114 .i86 060-95 3.966 
3800.0 .095 gS 8.657 -40 014 6118 i189 -96 3.874 
3920.0 107 67 8.847 -55 015 §=106 196 -i120 3.590 
50 4000.0 iZ6 S4 8.757 -70 @i6 181 i937 -103 3.468 
z fel SECOND HARMONIC Rd 4182.2 jaz 4c 8.612 -&6 @16 37 203-106 3.394 
- 3 ae mS 4200.0 i166 35 8.367 -10i oi7 a4 202 -ia9 3.397 
7 45 = P 4300.0 i 86 mee: 8.030 -1i7 .@17 31 203-112 3.400 
ha eae ee 4400.2 Dis 2 7.625 -132 G17 a7 197-415 3.567 
= 40 4590.0 ae 16 7.148 -148 .Gi7 84 95 -i17 3.749 
oOo Fr ee | ee 
a. 
E | A AAS secondonoen | | 
wi 35 y 
ETA | june [| 
E 30 
= 
25 


1000 2000 3000 4000 
FREQUENCY — MHz 
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WJ-A51 


10 TO 400 MHz 


TO-8 CASCADABLE AMPLIFIER 





LOW NOISE: 2.7 dB (TYP.) 

e FULL PERFORMANCE WITH 
LOW COST 

@ LOW VSWR: 1.2:1 (TYP.) 

e FLAT BANDWIDTH: +.2 dB 


Specifications* 
ae Guaranteed 
isti Typical © Eno o 

Characteristics ypica 0°-50°C 54°C - 485°C 
Frequency (Min.) 5-500 MHz | 10-400 MHz | 10-400 MHz 
Small Signal Gain (Min.) 15.0 dB 14.0 dB 13.0 dB 
Gain Flatness (Max.) <+0.2 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 3.0 dB 3.5 dB 
Power Output at 1 dB Compression (Min.) | -3.0 dBm | -3.5dBm -3.5 dBm 
VSWR (Max.) Input/Output — 137) 2001 
DC Current (Max.) at 15 Volts Ti mA 
* Measured in a 50-ohm system at +15 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ....................+15dBm (Typ.) 
Second Order Two Tone Intercept Point.....................+9 dBm (Typ.) 
Third Order Two Tone Intercept Point.....................+10dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature............. - eee ees 762°C to +$125°C 
Maximum Case Temperature........ aiden hip d Doe eee 
Maximum DC Voltage............ ed oe won Se eae. VOnS 
Maximum Continuous RF Input Power . rT ee 8 oy 
Maximum Short Term RF Input Power . tee ee ee... $90 Milliwatts 

(1 Minute Max.) 
Maximum Peak Power............ Piss Sore y se ye Tea es oe NEL 

(3 usec Max.) 

“S"’ Series Burn-In Temperature (Case) . he eat nih ate te 


Weight 
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approximately 2.0 grams (0.07 oz.) 











Outline Drawings 











A51 
0.450 
’ 1) 
0.200 0,025 (0.63) 
(5.08) ! + 
+0.001 
0.185 + 0.015 0.018 _p gp (0.45) DIA. 
(12.70) 
DIA. 
0,300 + 0.010 
DIA. B.C. GROUND 
50-OHM INPUT 50-0HM OUTPUT 
0.033 
DC VOLTAGE oe 
‘ 45° + 3° 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
CA51 
0.820 
(20.82) 
PRODUCT LABEL AREA 





(12.70) (11.68) ouTPUT! (7.87) 


‘3 Ls DC BIAS 
=a Car comecoe 






0.375 
0.500 0.460 : = (2) PLACES iat 











i 0.450 
0.310 INPUT SMA JACK (FEMALE) Jed 
(7.87) (2) PLACES 0.460 
0.460 + 0.010 ™ (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 
(4.57) 2-56 UNC -2B X 0.15 DEEP 
* 7B THREADED INSERT 
a: (4) PLACES 
0.810 + 0.010 A 
| 0.320 + 0.010 
(20.57 + 0.25) 0.095 0-250 (8.12 + 0.25) 
(2.41) (6:35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA51 is standard WJ-A51 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 


Gain Vec = 15 V 


FREQ oWSHR | OUISMF © «GAIN 
MHZ 1H CIT UE 





= 1H, 1.2 1.4 14.9 
z ma, 1. 1.0 14.9 
< 200. 1.2 1.8 14.8 
7 400 1.2 1.2 14.8 

sam. 1.3 1.6). 44.0 





FREQUENCY - MHz 


Noise Figure Linear S-Parameters 


4.0 FREG S11 Set S12 cae 


© MHZ MAG ANG MAG FING MAG ANG MAG ANG 
a 90 100, 08 -162.2 5.59 142.3 1.18 -15.2 .04 14% 
© 20 110 -124.02 © «S56 109.9  .69° -24,9 oP oe 
20 3008 it =145.e.° 5:49 78.9° .69 <34.4 .o1! S19%28 
2 400, a7 17.2 5.50 44.32 10 -47.0 189 -174.0 
= SiGe, .13 49.5 S,49 a. .16 ~64, 5 ac! 147.2 
1.0 BAG, a7 0 4.78 44.5 .10 ~B7.6 §.44 19, 4 
30 100 200 300 Pee, so =42.9 G40  =<S0.5 49-1081 53 724 
FREQUENCY - MHz aS 730 68.7 2.1000 128.2 AF 125.6 55 43.4 


Power Output* 


POWER OUTPUT - dBm 





FREQUENCY - MHz 
*at 1 dB Gain Compression 


VSWR 
2.0 : 
i NA OUTPUT} 
iii Peo ee TT 


l 10 100 500 
FREQUENCY - MHz 






VSWR 





1.0 
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WJ-A53 


10 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


e LOW NOISE: 3.0 dB (TYP.) 
e MEDIUM THIRD ORDER L.P.: 
+16 dBm (TYP.) 
e FULL PERFORMANCE WITH LOW 


COST 
Specifications* 

— P Guaranteed 
Characteristics Typical 0°-50°C 54°C - +85°C 
Frequency (Min.) 5-600 MHz | 10-500 MHz | 10-500 MHz 
Small Signal Gain (Min.) 15.0 dB 14.0 dB 13.5 dB 
Gain Flatness (Max.) < 20.508 +0.8 dB +1.0 dB 
Noise Figure (Max.) | 3.0 dB 3.5 dB1 4.0 dB 


Power Output at 1 dB Compression (Min.) | +3.5 dBm +2.0 dBm +15 0Bm 
VSWR (Max.) Input/Output = 1561 2:051 2.0:1 


DC Current (Max.) at 15 Volts 12 mies 15 mA 17 He 





Notes: 
* Measured in a 50-ohm system at +15 Vdc Nominal. 


1. Specification guaranteed at 25°C. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point .................... +28 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... +22 dBm (Typ.) 
Third Order Two Tone Intercept Point ..................... +16 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature... .. hs ae 4s eevinte we ew ee oe -62°C to 125°C 
Maximum Case Temperature.............. 00000 cece eee eee 125°C 
Maximum DC Voltage. <4. 2.6 i ea we we ee ee ee ee A ee Oe +17 Volts 
Maximum Continuous RF Input Power...............-----22-5-- +13 dBm 
Maximum Short Term RF Input Power.............-.......4: +50 Milliwatts 

(1 Minute Max.) 
Maximuim-Peak: Power . . 23 cu 6 ok hod ee eS Se bk ee he car we EES 0.5 Watt 


(3 usec Max.) 
“S"' Series Burn-In Temperature (Case) ..........-.-0-.0 00000 ee eee 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 


Ad53 
0.450 
y os jag 
0.200 0.025 (0.63 
(5.08) | + me 
| 7 


0.500 + 0.002 
(1270) | 4 PINS 
DIA. 


(4.70) 


+0.001 
0.185 + 0.015 f = Fs0.018 “5 gy (0.45) DIA. 






+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 











CA53 
_. 0.820 
; (20.82) 
1.000 qi R 
(25.40) =i: 
\ PRODUCT LABEL AREA 
0.375 
_ TYP (2) PLACES 
0.500 0.460 (9.52) TYP (2) ae 
(12.70) (11.68) DC BIAS. OUTPUT| (7.87) 
am Se ae ee 
¢ had BDO 
A . RF CONNECTOR A 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES _. 0.460 
0.460+ 0.010 9) 7) (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 


: Y (4.57) F 2-56 UNC -2B X 0.15 DEEP 


THREADED INSERT 
(4) PLACES 


0.810 + 0.010 A A 0.320 + 0.010 

(20.57 + 0.25) 0.250 (8.12 + 0.25) 
0.095 *: ee oa 
(2.41) (8:99) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 








*WJ-CAS53 is standard WJ-A53 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 









Gain Vec =15V 
16 : 
ao 3 3 FREQ LISWR LISHIR GAIN 
* +25'C #00 ra 1N CLIT LE 
= 15 
< it, ° be 1.4 15.0 
O14 200. 1.2 ee) 15.0 
19 100 200 300 400 500 300. 1.1 1 pe] 14.9 
FREQUENCY - MHz 400. 1.1 1.3 14.8 
500. 1.2 1.5 14.6 
600. 1.7 1.9 14.1 
Noise Figure 
5 Linear S-Parameters 
wo 
=f - i FREQ S11 G21 Sie SEP 
2 MHZ MAG ANG MAG ANG MAG ANG MAG FING 
(ere | 
Zin 3 100 16 157 5.61 146.8 Ga Le G 16 157.3 
ic 200 88 127.5 5.63 117.8 10 -11.8 re 39.3 
y) 300. . 06 103.3 5.56 90.6 1 =$6.7 Te 119.6 
10 100 200 300 400 500 400. OF 192.9 5.51 66.8 11 =25.9 13 115.8 
: 5A0. .i2 94.32 5.3? 25.9 11 ~34.8 20a 113.5 
FREQUENCY - MHz 600. 125 64.2 5.066 -10.8 12 —46.3 3 106.4 
700, 38 36.8 4.13 49.4 12 -~60. 3 42 7706 
S00. 4? 8 3.05 -83.8 11 ~73.3 5 53.3 
Power Output* 
eS 
S 8 
56 
[os 
— 
=" 
ce 
Lu 
= 2 
=) 10 100 200 300 400 500 
FREQUENCY - MHz 
*at 1 dB Gain Compression 
VSWR 
2.0 
Se ee ee 
1.5 ~¢ ‘ 
> 





0 100 500 
FREQUENCY - MHz 





eines 
5 1 


3rd Order Intercept Point 
20 


— ani 
ao © 


INTERCEPT 
POINT - dBm 


0 100 200 300 400 500 
FREQUENCY - MHz 
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WJ-A54 


2» TO 400 MHz 
TO-8 CASCADABLE AMPLIFIER 





e HIGH GAIN — TWO STAGES: 
27:58 1) YP 3 

e MEDIUM OUTPUT LEVEL: +8 dBm 
(TYP.) 

@ LOW VSWR: < 1.4:1 (TYP.) 

e FULL PERFORMANCE WITH LOW 





















COST 
Specifications* Outline Drawings 
Characteristics Typical t Guaranteed o AS4 
0-50 C -54C-+85 C 
. tat) DIA. |= — 
Frequency (Min.) 3-500 MHz | 5-400 MHz | 5-400 MHz 0200 pos (0.63) 
I 
Small Signal Gain (Min.) Z/ 5aB 26.0 dB 24.0 dB | J +0.001 
0.185 + 0.015 “er 0.018 _p ogg (0.45) DIA. 
(4.70) a Les APIS 
Gain Flatness (Max.) <+0.3 dB +0.8 dB +1.0 dB eee 
0:300 +0010 
Noise Figure (Max.) 4.5 dB 56.506 6.0 dB sp CAPES 
Power Output at 1 dB Compression (Min.) | +8.0dBm | +6.5dBm +5.5 dBm 
+ DC VOLTAGE 
VSWR (Max.) Input/Output 145 208 20°14 
DC Current (Max.) at 15 Volts 34 mA 37 mA 39 mA DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 
*Measured in a 50-ohm system at +15 Vde Nominal. CA54 
Typical Intermodulation Performance at 25°C 0.820 
(20.82) 
Second Order Harmonic Intercept Point .................. +39.5 dBm (Typ.) 
Second Order Two Tone Intercept Point.................. +32.5 dBm (Typ.) spe idinti Woe 
Third Order Two Tone Intercept Point..................... +19 dBm (Typ.) OOP pep4s) pine 
0.500 0.460 =~ (9.52) TYP (2) ioe 
(12.70) ae DC BIAS i Ga ‘ih 
. P = oP ‘hy 
Absolute Maximum Ratings LaF CONNECTOR I 1 0.450 
2 e 0.310 INPUT SMA JACK (FEMALE) (11.43) 
Storage Temperature..............0. 2.0000 eee ee eee =67 CU to +hzo UG igs eee nae PLACES _ 0.460 
‘ 460 = 0. re (11.68) 
Maximum Case Temperature. ............ 20.0000 ee Zo CG sida (11.68 poe ts 
Waxiniony De VOles 0% 0 teed ek SS he go chap aad wee +17 Volts ae a ae 
Maximum Continuous RF Input Power......................2.4-. +1 Z dBm foals ; ee peek 
Maximum Short Term RF Input Power (1 Minute Max.)........... +50 Milliwatts (2097 = 025) 9 oo. ogo TLL (8.12 + 0.25) 
Mian Peal COWEN ~i605 6 hu oe ew oe hee ae OA EER ee ese See 0.5 Watt na 
(3 usec Max.) DIMENSIONS ARE IN INCHES (MILLIMETERS) 
. + 015 (.38) UNLESS OTHERWISE SPECIFIED 
“S'’ Series Burn-In Temperature (Case) .............. 0.0000 eee eee 125 ¢ 


*WJ-CA54 is standard WJ-A54 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Weight = approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C Typical Automatic Test Data 





Vec =15V 
FRED USWR USWR GAIN 
MHZ IN CUT IB 
166. lee 1.8 efi 
200. 1.2 4 7.4 
300. 1.2 Lva-, Daeeo 
400. 1.4 1.3 7.5 
S00. 2.3 22 27.6 
10 100 200 300 400 500 | 
FREQUENCY - GHz 
Noise Figure Linear S-Parameters 
co 6.0 FREG! S11 Se1 S12 Sze 
bs MHZ NAG ANG MAG ANG MAG ANG MAG ANG 
Lu 
= 5.0 164, .@9 “Jo.7 Boers ad ae 1 -4.4 Ae -63.6 
o 28. 67 -6F7.3 23.44 -or.e G1 ra Hees AS =6¢ <1 
iL 15S .16 ~111.6 23.26 -i4de.4 Ail leve ar Fees 
ui 4.0 466, 213 “166.2 23.64 168.3 1 —2.4 im -148.7 
= S668, .48 162¢.0 23.89 lteef 1 =o oT fG.e 
2 30 £88, are 119.8. 19.91 44.3 Gl a ig tela 
: 7 8G, aro Trak 2ieto “EO 1 1 =116.6 Tr en 
30 100 200 300 400 SHG, see 4.3 a. 46 -68.6 G1 ot P| rig 45.7 


FREQUENCY - GHz 


Power Output* 





POWER OUTPUT - dBm 


10 100 200 300 400 
FREQUENCY - MHz 


* at 1 dB Gain Compression 


VSWR 





ig LE CCS 
ml 10 100 500 


FREQUENCY - MHz 
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WJ-A55 


10 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


e MEDIUM OUTPUT LEVEL: +11 
dBm (7 YP.) 

e +24 dBm THIRD ORDER |.P. 

e FULL PERFORMANCE WITH LOW 










COST 
Specifications* Outline Drawings 
— : Guaranteed 
h ° ie) o 
Characteristics Typical 0°-50°C 54°C - +85°C A55 
0.450 DIA. 
11.4 
Frequency (Min.) 5-600 MHz | 10-500 MHz | 10-500 MHz fe ae Lhasa 05089 
(5.08) | 
Small Signal Gain (Min.) 147dB | 14.0dB 13.5 dB : | loo 
0.185 + 0.015 sp nue 0.018 0.002 (0.45) DIA. 
Gain Flatness (Max.) <+0.5dB | +0.8dB +1.0 dB ia (270) pi 
serge , 
: . » BAU, GROUND 
Noise Figure (Max.) 5.0 dB 6.0 dB 6.5 dB Dani OUTBUT 


50-OHM INPUT 






Power Output at 1 dB Compression (Min.) | +11.0 dBm | +9.0 dBm +8.0 dBm 
+ DC VOLTAGE 





VSWR (Max.) Input/Output 20:1 2104 
DC Current (Max.) at 15 Volts 35 mA 3/7 mA DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
* Measured in a 50-ohm system at +15 Vde Nominal. CA55 
Typical Intermodulation Performance at 25°C ed 
Second Order Harmonic Intercept Point .................... +42 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... +37 dBm (Typ.) PRODUCT LABEL AREA 
Third Order Two Tone Intercept Point..................... +24 dBm (Typ.) 0.500 0.460 (6 40) TYP (2) PLAGES 


(12.70) (11.68) 0.310 


OUTPUT| (7.87) 
| =; - DC BIAS 
sails i AP yo 1 








GND 


LAF CONNECTOR k {0.450 


0.310 INPUT | SMA JACK (FEMALE) (11.43) 






Absolute Maximum Ratings 






(7.87) (2) PLACES 0.460 
Storage Temperature... 2... 02. ee -62°C to +125°C MOUNTING igB 02571 E ~ (11.68) 
Maximum Case Temperature... . 2... 2.2. ee 125°C sda Gan 2-56 UNC -2B X 0.15 DEEP 
Maximum DG Voltage g.6. bese as Qe oo ene kDa ee ee we 4d Ps +18 Volts , q He eal 
Maximum Continuous RF Input Power.................-.00---. 413. dBm (Gos 6.25) sts 929 Lb eee a 
Maximum Short Term RF Input Power (1 Minute Max.)........... +50 Milliwatts gary. Oe) 
Maximum Peak Power... . .. 64 «<0 <% 24000806 «6 06 wo we we oe PES eS 0.5 Watt DIMENSIONS ARE IN INCHES (MILLIMETERS) 


+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


(3 usec Max.) 


1 26° G *WJ-CA55 is standard WJ-A55 installed in miniature SMA connector housing and 
guaranteed over 0’C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C Typical Automatic Test Data 


Gain Vec = 15 V 


PREC WIS LIFE ber | GAIM 
MHE TH CWT DE 





~! 
i 


=, 
—_ 
>, 
_ 

, 


Mim am 
es 
ee 


Bom ir i 


= 
mi 


Mm Cy Tye 


GAIN - dB 


TTT 


=, 
—_ 


TH OF fe i Te 
LIAB hn 
ee 
ed 
BRR 


a 
mt 





FREQUENCY - MHz 


Linear S-Parameters 
Noise Figure 


mo 
fis 
— 
fr 
ry 
fis 


FRECG S11 


MAG MFG FING MAG AIG 


5 MHE MAG ANG ANG 
=) 18a, noe -43.5 aeol 147.4 AS a ~H4 “fae 
ag 4 ene, is =P. 6 ra Pa ies) 115.4 AE “6.2 » He! “Thee 
Sa She, ~18 -1ha,4 Je 6G 92.90 » WE “aoe ri} Led 
=33 $08, 28 —ler.e a e4d.4 249 ~T Ss ae ~163.6 
Me SHG 19 “166 5 47 fea o 16 31.0 se 168.8 
2 BOG. 14 135.9 aie —4.8 il ~46.2 a Ler a 
10 100 200 300 400 500 rae, et 44.3 $.29 “44.5 18 —64.8 rT od 22.6 
FREQUENCY - MHz soe, soo -14.1 3.18 <i a LS Fire wu 6c. 1 


Power Output* 


POWER OUTPUT - dBm 


10 100 200 300 400 500 
FREQUENCY - MHz 


*at 1 dB Gain Compression 





5 PS im a 300 400 500 600 
FREQUENCY - MHz 
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WJ-A56 


2» TO 400 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ HIGH GAIN — TWO STAGES: 26 dB 








LT YF.) 
@ HIGH OUTPUT LEVEL: +13.5 dBm 

(TYP.) 
® HIGH THIRD ORDER I.P.: +27 dBm 
® FULL PERFORMANCE WITH LOW 

OOS 
Specifications* 

ae : Guaranteed 

Characteristics Typical 0°-50°C -54°C - +85°C 
Frequency (Min.) 3-500 MHz | 5-400 MHz | 5-400 MHz 
Small Signal Gain (Min.) 26.0 dB 24.0 dB 23,0 dB 
Gain Flatness (Max.) +0.3 dB +1.0 dB +1.0 dB 
Noise Figure (Max.) 5.5 dB 7.0 dB 7.5.dB 
Power Output at 1 dB Compression (Min.) | +13.5dBm | +12.5dBm |} +12.0 dBm 
VSWR (Max.) Input/Output <a 2.0:1 
DC Current (Max.) at 15 Volts 69 mA 79 mA 





*Measured in a 50-ohm system at +15 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ............... .+54 dBm (Typ.) 
Second Order Two Tone Intercept Point....................+48dBm (Typ.) 
Third Order Two Tone Intercept Point.................... +27dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature....................000220042...762°C to +125°C 
Maximum Case Temperature..................0 0000 eee eee eee. 125°C 
Maximum DG Voltage... 6 pub ew b ooo oe os FAAS OAS hwo bore P17 Wore 
Maximum Continuous RF Input Power......................... +12dBm 
Maximum Short Term RF Input Power (1 Minute Max.)...........+50 Milliwatts 
Maximum Peak Power ...............0.0.0.0000-000000000222.2..0.5 Watt 

(3 usec Max.) 
“S" Series Burn-In Temperature (Case) ...................-0-. 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 


A56 
0.450 
0.200 0.025 (0.63) 
(5.08) Y 








7 


+0.001 
0.185 + 0.015 0.018 _ ogo (0.45) DIA. 
(4.70) es. aPINS 
DIA. 
0.300 + 0.010 
DIA. B.C 
50-OHM INPUT 50-OHM OUTPUT 
+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 











CA56 
0.820 
(20.82) 

PRODUCT LABEL AREA 
tee ae (5 40) TYP (2) PLACES 
0.31 
(12.70) = - DC BIAS. OUTPUT] (7.87) 

= RF waoeeerste A A 0.450 A A 0.450 
0.310 INPUT it JACK (FEMALE) (11.43) 
(7.87) LACES _. 0.460 
0.460 + ong ~ (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 
(4.57) 2% 2-56 UNC -2B X 0.15 DEEP 
© OR THREADED INSERT 
| or. (4) PLACES 
oe ae n | 1 [= 0.320 + 0.010 
ae SO) ae tee (8.12 + 0.25) 
(2.41) (6-35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA56 is standard WJ-A56 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 


Gain 
27 
= 26 


z 
=< 25 
o 





5 100 200 300 400 500 
FREQUENCY - MHz 








Typical Automatic Test Data 


Vec = 15 V 


PREG LISLIR: 
MH iN 


USE 
Quy 


GAIN 


a} 
cb e & 


5 ae t.i 
CHO. t.1 Sige 26.5 
300. ti! tee Che 
AG, t.c i. ce. 0 
a] SS ee 1.6 cu.& 
600. 1.6 fe 26.0 
THe. =. & Bee ote & 
200, c3.6é aa 19.6 


FREQ Sil Set 
MHZ MAG ANG MAG ANG 


MAG 


eo 


MMHG 





1@0, 02 1648.7 21.49 494.2 at 65 
coo. . 4 aE Parcs pre : : 90, 4 HL . 6 
15/0 aS ar) 64.5 co. 42 TSG G . E12 s 1a 
406, ~ a8 B@.8@ i9.94 -178.0 Ot 14 
Sad, ie 23.0 19.42 1ag.4 at 23 
F009. ry ct =6. | ca S Ss] §) ar. 5 a He s 40 
FREQUENCY - MHz 700. i, 19.0 29.02 6.2) oe 62 
GG. 8S ~-G6.2 oy. Be --S4.4 a! ae 5 
Power Output* 
Vec = 12 V 
i= 
a PREG! LIS LIF: WISHR GAIN 
= : MHZ TH CHIT Dt: 
Oo 
a 10, ms, tot 25,0 
oO Cea, : e a os H Lice 4 
10 100 200 300 400 500 cis Sh t4 1.2 eo. Sh 
FREQUENCY - GHz 400, ee | 1.3 riba PEE 
; Si, eer 1.6 2h. 
* at 1 dB Gain Compression ra 5 ee oon 25.5 
Yoo, te en co, 
BH. ° 3G. 6.3 19.8 
Linear S-Parameters Vcc = 12 V 
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WJ-A57/ 


10 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ HIGH OUTPUT LEVEL: +15 dBm 





(TYP.) 
® HIGH THIRD ORDER I.P.: +28.0 

dBm (TYP.) 
@e FULL PERFORMANCE WITH LOW 

COST 
Specifications* 

rae ; Guaranteed 

Characteristics Typical 0°-50°C -54°C - 485°C 
Frequency (Min.) 5-600 MHz | 10-500 MHz] 10-500 MHz 
Small Signal Gain (Min.) 14.7 dB 14.0 dB 13.0 dB 
Gain Flatness (Max.) <+0.25 dB +0.8 dB 21 .Odp 
Noise Figure (Max.) 4.8 dB 6.0 dB 6.5 dB 
Power Output at 1 dB Compression (Min.) | +14 dBm +13 dBm he onem 
VSWR (Max.) Input/Output =< 1521 2.0:1 20:1 
DC Current (Max.) at 15 Volts 44 mA 49 mA 51 mA 


*Measured in a 50-ohm system at +15 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ................ 
Second Order Two Tone Intercept Point.......... 
Third Order Two Tone Intercept Point ................ 


Absolute Maximum Ratings 


Storage Temperature..............0 0.0.0.0 eee ee eee 
Maximum Case Temperature............ 
Maximum DC Voltage ..........2....20. 0.2.0.0 ee eee 
Maximum Continuous RF Input Power.................... 
Maximum Short Term RF Input Power (1 Minute Max.)......... 


Maximum Peak Power................... 0000 ee eee as 


“S’’ Series Burn-In Temperature (Case) .................... 


Weight approximately 2.0 grams (0.07 oz.) 
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a» 2. F446 dBm (Typ) 
eas ou e SLAB ITV.) 
... +28 dBm (Typ.) 


--62°C to +125°C 


..... 128°C 
ae ¢ PAT VOES 
oie « 1S GBM 
+50 Milliwatts 


» ea» DO Watt 
(3 usec Max.) 


ee we 





Outline Drawings 


A5S7 


0.2 
(5.08) 
| 
0.185 + 0.015 
(4.70) 


_ OOM (0.45) DIA. 


0.300 + 0.010 
DIA. B.C. 


50-OHM INPUT 






+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


CA57 





PRODUCT LABEL AREA 
0.375 


= TYP (2) PLACES 
t.82) 0.310 
DC BIAS OUTPUT} (7.87) 
] 
i of 6B GND PS |—— 
RF CONNECTOR A 


SMA JACK (FEMALE) 
(2) PLACES 


oo PL ws ™ (11.68) 


.29) 
180 MOUNTING HOLE 


0.460 
(11.68) 


0.500 
(12.70) 





0.310 

(7.87) 

0.460 + 

MOUNTING (11.68 + 
0 


INPUT 


SURFACE 











(4.57) 2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
Y (4) PLACES 
0.810 + 0.010 A 
A 0.320 + 0.010 
ES EY ye OO 8.12 + 0.25) 
(2.41) (6.95 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA57 is standard WJ-A57 installed in miniature SMA connettor housing and 
guaranteed over O C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 


Gain Vec = 15V 


PREG! LIE: LISP: GAIN 
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Noise Figure 
Linear S-Parameters 
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3rd Order Intercept Point 
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WJ-A58 


2» TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 





@ HIGH DYNAMIC RANGE: +114 
dBm (1 MHz BAND) 
@ HIGH OUTPUT POWER: +19 dBm 


(TYP. 
e HIGH THIRD ORDER I.P.: +35 
dBm (TYP.) 


@ LOW NOISE: 4.8 dB (TYP.) 


Specifications* 


Guaranteed 


Typical | 9° -50°c 54°C - +85°C 


Characteristics 





Frequency (Min.) 2-700 MHz | 5-500 MHz | 5-500 MHz 
Small Signal Gain (Min.) 11.5 dB 10.0 dB 9.5 dB 
Gain Flatness (Max.) <— 20.3 0B +0.7 dB eo Eg 8 |e 
Noise Figure (Max.) 4.8 dB 6.0 dB 6.5 dB 
Power Output at 1 dB Compression (Min.) | +19.0 dBm | +18.0 dBm | +17.5 dBm 
VSWR (Max.) Input/Output <— 1.571 1.9:1 aD ae 
DC Current (Max.) at 15 Volts 65 mA 69 mA izimne 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................... +57 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... +55 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... +35 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature...................-...0.-0-0004. -62°C to +125°C 
Maximum Case Temperature....................-00 00-00 e eee Tee e 
MaximumsDG- Voltage ...... 54. acne es deg a ew eee bene. +17 Volts 
Maximum Continuous RF Input Power......................... +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.).......... +100 Milliwatts 
PICCIMLERN POAC OWED ete cons kx Goes Gln ae aa ws Peecerhe hy Did eed ie 0.5 Watt 
(3 usec Max.) 
“S"’ Series Burn-In Temperature (Case) .............0....-0--0-2004 toa c 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 







A58 
| 
0.200 
(5.08) ! 
A 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 








CA58 
0.820 
(20.82) 
PRODUCT LABEL AREA 
__ 0.375 
E 
ee — ~ (9:52) TYP (2) PLACES ish 
12.70) + re pel 
( DC BIAS OUTPUT} (7.87) 
pes of je 
Le =e A A 0.450 
0.310 INPUT oP JACK (FEMALE) (11.43) 
(7.87) LACES _ 0.460 
0.460 + a ™ (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 
aoe ee = Bae a 2-56 UNC -2B X 0.15 DEEP 
7 — THREADED INSERT 
y i... 5 (4) PLACES 
0.810 + 0.010 | 0.320 + 0.010 
(20.57 + 0.25) 0.095 0-250 (8.12 + 0.25) 


(2.41) (6-35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA58 is standard WJ-A58 installed in miniature SMA connector housing and 
guaranteed over O°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 


Gain Vec = 15 V 

FRE@: WSLIR SHR GAIN 
MH= IN OUT IB 

16G. 1.1 1.1 11.6 
2O@. 1.2 1.2 11.6 
306. loc 1.3 11.6 
406. Les 1.4 11.6 
260. 1.5 1.5 11.6 
664. ter 1.7 11.7 


Linear S-Parameters 





FREQ Sil SE4 siz S22 
MHZ MAG ANG MAG FING MAG ANG MAG ANG 

160. 85 -124.1 3.91 S4.2 16 -6..7  .08 -138.4 

200. 89 -130.4 3.82 1321 15-1165. 160-128. 

*00 300. .11 -138.G 23.80 116.8 .16 -18&8 .14 -137.9 

; 400, 15 -148.6 3.79 99.8 17 -#8.5 17 154.5 

EREQUE MENON seo. 119 -167.5 2.21 67.1 119 -4@.6 121 -173.6 

600. 25 166.4 3.86 41.1 20006 SBE GOEL 

; . 700, 340 «129.40 O38 12.6 21 -7@.1 2 144.3 
Noise Figure 800. 48 1.5 373 -@1.5 .22 -4.2 .34 115.5 
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VSWR 
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Third-Order Intercept Point 


INTERCEPT POINT - dBm 





FREQUENCY - GHz 
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WJ-A59 


2 TO 500 MHz 


0-8 CASCADABLE AMPLIFIER 





e HIGH DYNAMIC RANGE: +117 


dBm (1 MHz BAND) 


@ HIGH OUTPUT POWER: +22 dBm 


Ob 4 


@ HIGH THIRD ORDER I.P.: +38 dBm 


TYP. 
*e LOW NOISE: 5568 (1-YPa 


e WIDE POWER SUPPLY RANGE: +5 


TO +15 VOLTS 




















Specifications* 

Characteristics - amass ‘ 
0-50C -54C-+85C 

Frequency (Min.) 2-700 MHz | 5-500 MHz | 5-500 MHz 

Small Signal Gain (Min.) 11.5 dB 10.0 dB 9.5 dB 

Gain Flatness (Max.) — 70.305 +0.7 dB +1.0 dB 

Noise Figure (Max.) 5.5 dB 6.5 dB 7OCE 

Power Output at 1 dB Compression (Min.) | +22 dBm +20 dBm +20 dBm 

VSWR (Max.) Input/Output = 12551 vA Oa 

DC Current (Max.) at 15 Volts 88 mA 98 mA 

*Measured in a 50-ohm system at +15 Vdc Nominal. 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercept Point ....................+47 dBm (Typ.) 

Second Order Two Tone Intercept Point....................+43dBm (Typ.) 

Third Order Two Tone Intercept Point.....................+38dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature............. 


eee eee eee eee. 762°C to +125°C 


Maximum Case Temperature........ OVUM, Shon « 68s o ane auss. e 
Maximum DC Voltage ............ Sy catty San he Sines « Rin ek oe Cae 
Maximum Continuous RF Input Power . bien Stak: Sak wae Sehhen lake awckah ae oe 
Maximum Short Term RF Input Power (1 Minute Max.).......... +100 Milliwatts 
Maximum Peak Power............ er ee ee ey ee 8 eS 

(3 usec Max.} 
“S"' Series Burn-In Temperature (Case). ....................2...... 100°C 


Weight approximately 2.0 grams (0.07 oz.) 
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A59 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 






















CA59 
|. 0.820 
y (20.82) 
1.000 
(25.40) 
A PRODUCT LABEL AREA 
0.375 
= TYP (2) PLACES 
am din ee an 
DC BIAS OUTPUT| (7.87) 
F GND 
RF CONNECTOR A A 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES _. 0.460 
0.460 + 0.010 (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 
| (4.57) 1 2-56 UNC -2B X 0.15 DEEP 
——— sa THREADED INSERT 
(4) PLACES 
0.810 + 0.010 
A 0.320 + 0.010 
a acta a a (8.12 + 0.25) 
(2.41) (6-38) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA59 is standard WJ-A59 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 
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Noise Figure . 
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Typical Automatic Test Data 


FREQUENCY - MHz 


Power Output* Vec = 15 V 
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WJ-A59- 


10 TO 700 MHz 


TO-8 CASCADABLE AMPLIFIER 





® HIGH DYNAMIC RANGE: +117 
dBm (1 MHz BAND) 


® HIGH OUTPUT POWER: +22 dBm 


(TYP.) 
@® HIGH THIRD ORDER I|.P.: +36 dBm 
(TYP.) 
® EXTENDED BANDWIDTH: 10-700 
MHz 
e WIDE POWER SUPPLY RANGE: 
+5 TO +15 VOLTS 
Specifications* 
Characteristics 


Frequency (Min.) 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output at 1 dB Compression (Min.) 
VSWR (Max.) Input/Output 


DC Current (Max.) at 15 Volts 


*Measured in a 50-ohm system at +15 Vde Nominal. 


Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercept Point .................... 
Second Order Two Tone Intercept Point.................... 
Third Order Two Tone Intercept Point..................... 


Absolute Maximum Ratings 


storage Température . 64.26 oso Sos owes oe a a wel 
Maximum Case Temperature................. 0000 eee eee ee ee 
Maxim DC VONAGE. 6a So Sa ee ERS Ob ee we ee eM 
Maximum Continuous RF Input Power......................25. 
Maximum Short Term RF Input Power (1 Minute Max.).......... +100 Milliwatts 


Waxing Peak POWs! .. 6.66 6s. oo be ee ed we ae hee eee ee ss 
(3 usec Max.) 


Weight = approximately 2.0 grams (0.07 oz.) 
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Guaranteed 
-54°C - +85°C 





2-800 MHz | 10-700 MHz | 10-700 MHz 





+64 dBm (Typ.) 
+62 dBm (Typ.) 
+36 dBm (Typ.) 





Outline Drawings 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


CA59-1 


0.820 
(20.82) 





PRODUCT LABEL AREA 


0.375 
0.500 0.460 ~ (9.52) TYP (2) PLACES Ae 


(12.70) =" DC BIAS vid (7.87) 
See oe “sieved 


GND >4s 
LF CONNECTOR A A 0.450 







0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES _. 0.460 
0.460 + 0.010 9) (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 


2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 


‘ Gi. (4) PLACES 
0.810 + 0.010 0.320 + 0.010 





(8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA59-1 is standard WJ-A59-1 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 


Vec = 15V 
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WJ-A61 


2 TO 6 GHz 
TO-8 CASCADABLE AMPLIFIER 


e WIDE BANDWIDTH: 2-6 GHz 

@ MEDIUM OUTPUT LEVEL: +12.5 dBm (TYP.) 
@ LOW NOISE: 3.2 dB (TYP.) 

@ EXCELLENT GAIN BLOCK 

@ 10-8 PACKAGE 


Specifications * 


Characteristics 





Frequency (Min.) 1.8-6.2 GHz 2-6 GHz 2-6 GHz 
Small Signal Gain (Min.) 7.5 dB 6.5 dB 6.0 dB 
Gain Flatness (Max.) +0.4 dB +0.7 dB +0.9 dB 
Noise Figure (Max.) 3.2 dB 4.3 dB 4.8 dB 
Power Output at 1 dB 12.5 dBm 11.0 dBm 10.5 dBm 
Compression (Min.) 

VSWR (Max.) 

Input 2171 
Output a 

DC Current (Max.) at +5 Volts 42 mA 
*Measured in a 50-ohm system at +5 Vdc Nominal. 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercept Point .................... 42 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... 37 dBm (Typ.) 
Third Order Two Tone Intercept Point ..................... 25 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature... ......2..0.. 00000 eee eee ee -62°C to +125°C 
Maximum Case Temperature.............0 0.000 cee ee ee 125°C 
Maaxiimuin OG VONadE 26006 6d wes WK we Ce ee eed wd we ew eee 6 Volts 
Maximum Continuous RF Input Power........................ +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.)........... 50 Milliwatts 
Maximum Peak Power .................0 000000 eee eee 0.25 Watt 
pease, AB be Sheri eRe Oe ak nee Se AL aa Bf a a ee SE lee DP. oh ha (3 usec Max.) 
“S’’ Series Burn-In Temperature (Case) ....................20008- 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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. Guaranteed 
0° -50°C -54°C - +85°C 





Outline Drawings 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


WJ-CA 61 Is standard. 

WJ-A61_ installed in miniature SMA 
connector housing and guaranteed over 
O°C to 50°C temperature range. 


Typical Performance at 25°C Typical Automatic Test Data 
Gain Vec = +5 Vde 
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YIMHOMMOVIINVIVIIVYV IIT IAA 
DN SSS-“SNUMHOIVYVIVNDOIMHHMHHMMD 


p O * Linear S-Parameters 
ower Output 








FREQUENCY S11 $21 $12 $22 
E MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
mo) 
| 1800.2 088 -34 2.411 86 158 -S5 £183 «113 
= 2000.0 oss 86-64 2.408 69 156-67 180 93 
ae 2200.0 e94 = -89 2.395 51 153-80 180 74 
> 2400.0 097 -106 2.406 35 15st 91 .177 55 
pare 2600.0 102 -120 2.404 19 149 -102 183 39 
= 2800.0 100 -+35 2.401 4 148-112 189 28 
= 3000.0 094 -150 2.424 -11 145 -122 193 18 
= 3200.0 098 -164 2.441 -27 143 -132 188 1 
2.0 3.0 4.0 50 6.0 3400.0 106 -175 2.448 -A43 141 -142 17S 4 
FREQUENCY — GHz 3600.0 126 «175 2.440 -58 140-151 150 -4 
3800.0 145 «167 2.439 ~-73 .139 -160 .123«--14 
‘ 4000.0 162 160 2.428 -88 141 -169 e96 = -28 
j j 4200.0 169 8152 2.435 -103 142 -179 @87 -46 
at 1 dB Gain Compression 4400.0 160 146 2.445 -118 .141«171 .098 -60 
4620.0 133. 138 2.465 -134 .141 161 £125 --65 
4800.0 691 130 2.484 -150 .141 «151 .159 -68 
5000.0 053 «112 2.501 -164 .141 (142 .192 -69 
é 5200.0 Q31 63 2.529 180 142 132 2211. --72 
intercept Point 5400.0 @55 8923 2.509 163 1144-122 .208 9-75 
5600.0 097 19 2.517 146 148 86112 .177  -8® 
5800.0 144 15 2.502 12 £151 «11 .129 --88 
> +60 6000.0 186 9 2.489 112 £155 90 .077  -107 
2 2ND HARMONIC 6200.0 215 -§ 2.481 94 .158 77 .061 -167 
| 450 INTERCEPT 
ke 
= 
& +40 
& 
os W2ND ORDER INTERCEPT POINT 
ce +307 ¢ 3RD ORDER INTERCEPT POINT 
ke 5 
2 
+20 ue 
1.8 2.0 3.0 40 5.0 6.0 6.2 
FREQUENCY — GHz 
VSWR 





2.0 3.0 4.0 5.0 6. 
FREQUENCY — GHz 
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2 TO 6 GHz 
TO-8 CASCADABLE AMPLIFIER 


@ WIDE BANDWIDTH: 1-6 GHz (TYP.) 
@ MEDIUM POWER: +20 dBm (TYP.) 
@e LOW NOISE: 3.4 dB (TYP.) 

@ 10-8 PACKAGE 


Specifications* 


Guaranteed 


Characteristics ° ° ° 
-50 C -54C-+85 C 


Frequency (Min.) 1-6 GHz 2-6 GHz 2-6 GHz 
Small Signal Gain (Min.) 8.0 dB 7.0 dB 6.5 dB 
Gain Flatness (Max.) +0.4 dB +0.7 dB +0.8 dB 
Noise Figure (Max.) 3.4 dB 4.2 dB 4.7 dB 
Power Output at 1 dB +20.0 dBm 18.5 dBm 18.0 dBm 
Compression (Min.) 
VSWR (Max.) 
Input eee 
Output Gr 
DC Current (Max.) at +8 Volts 79 mA 





*Measured in a 50-ohm system at +8 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercept Point .................... 50 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... 45 dBm (Typ.) 
Third Order Two Tone Intercept Point ..................... 30 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature... o...i.0 6 66: Pade ws Sea es aes -62 Cto 125 C 
Maximum Case Temperature...............2.2..2.20.00 0000 ee eee +100°C 
Maximum DC Voltage. oc. a6 aed sew Cake we es = ee ee ee +9 Volts 
Maximum Continuous RF Input Power........................ +17 dBm 
Maximum Snort Term RF Input Power (1 Minute Max.).......... 100 Milliwatts 
Maximint réak FOWEP 6 oso ede be eds eo a ed oa a ow ee 0.25 Watt 

en ee a See A Oe ake EN hs oy a ee (3 usec Max.) 
“S"’ Series Burn-In Temperature (Case) ...............2...0000000 16 6g 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 


A6 1- 1 


0.450 
’ — (11.41) DIA. -=<— 


0.200 L 0.025 (0.63) 





| +0.001 
; 0.018 (0.45) DIA. 
sre Sea 0 ae 


0.300 + 0.010 
DIA. B.C. 


50-OHM INPUT 






+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 





CA61-1 
0.820 
' (20.82) 
1.000 
(25.40) 
A PRODUCT LABEL AREA 





0.375 
TYP (2) PLACE 
0.500 (0.460 (9.52) YP (2) PLACES ncsig 
12.70 11.68 
) “ = DC BIAS eal a 
—t-- oO PODS 














: G eS Pe 
A Le CONNECTOR A 0.450 
0.310 INPUT SMA JACK (FEMALE) » (11.43) 
(7.87) (2) PLACES _. 0.460 
0.460 + 0.010 heb raat 68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 
a Sh qt 2-56 UNC -2B X 0.15 DEEP 
° 7 Pa THREADED INSERT 
_— . | 4 (4) PLACES 
0.810 + 0.010 
0.320 + 0.010 
(20.57 + 0.25) teat (8.12 + 0.25) 
6 re (6.35 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


WJ-A61-1 installed in miniature SMA 
connector housing and guaranteed over 
OC to50C temperature range. 


Typical Performance at 25°C Typical Automatic Test Data 






















Gain Vec = +8 Vde 
FREQUENCY VSWR VSWR GAIN 
10 MHz IN OUT DB 
: Hae ry ee eee, 
800.0 1.5 1.3 8.5 
z= ,2 eee ae ae 1000.0 1.2 1.3 8.7 
a 3, a = +25°C 1200.0 1.2 1.3 8.6 
1400.0 1.2 1.4 8.6 
SSFP oe oe 
7 1800.2 1.4 1.3 8.4 
5.0 6.0 2000.0 1.4 1.4 8.4 
2200.0 1.5 1.4 8.3 
FREQUENCY — GHz 2400.0 1.5 1.4 8.2 
2600.0 125 1.4 8.2 
2800.0 1.6 1.4 8.1 
3000.0 1.6 1.3 8.1 
3200.0 1.6 1.3 8.0 
Noise Figure 3400.0 et 1.2 8.0 
3600.0 1.7 1.2 8.0 
3800.0 Le? te2 8.0 
4000.0 1.7 1.3 8.0 
5 4200.0 1.6 1.4 8. 
Ade Welles Valea nn 
4600.0 1.4 1.6 8.0 
~~ 4 4800.0 1.3 V7 8.0 
> Cp 5000.0 1.3 1.8 8.2 
= 5200.0 1.3 1.8 8.0 
op 8 5400.0 1.4 1.8 8.1 
a 5600.0 1.5 ei 8.1 
: HSS Ree Rit mes 1S a 
= 39 6000.0 1.7 1.6 9.2 
1.0 5.0 6.0 6200.0 1.9 1.5 8.2 
ee caey = ae 6400.0 2.0% 1.4 8.2 
Linear S-Parameters 
VSWR FREQUENCY Sit $21 $12 $22 
MHZ MAG = ANG MAG = ANG MAG = ANG MAG —s ANG 
20 602.0 .420 88 2.431 -134 .153. 73 2702-1 
: 800.0 1214 = 53 2.667 -172 167 34 144-84 
215 1200.0 .074 -48 2.695 139 1630-11 147 163 
< 1400.0 1095 -87 2.679 121 .16@ -27 150 135 
iaaeee OUTPUT ne 1600.2 .13@ -109 2.660 104 156-41 147 = 108 
1.0 1800.0 .160 -124 2.633 88 151-53 149-83 
1.0 5.0 6.0 2000.0 eee 2.620 72 147-65 158 = s-«&3 
2200.0 2192-145 2.596 57 144-76 162 48 
priaueuivzen, 2400.0 198 -154 2.579 44 140-86 164 «38 
2600.0 .208 -162 2.566 30 137-95 150 =. 3 
2800.0 1218 -171 2.552 16 133 -105 150 23 
3000.0 .230 -178 2.538 2 130-115 135 17 
” 3200.0 .245 «176 2.521 -12 126 -124 118 10 
Power Output 3400.0 .258 170 2.517 -25 123-132 107 5 
3600.0 .266 164 2.510 -39 120 -141 103 -0 
3800.0 .265 158 2.511 -S3 117 -150 10 06-5 
4000.2 .253 152 2.514 -67 114 -158 131-10 
4200.0 .231 146 2.516 -81 112 -166 161-45 
4400.0 .206 140 2.520 -94 2110-174 6192-21 
4600.0 .174~«131 2.515 -108 .108 6178 .226  --27 
E 4800.0 147117 2.509 ~-122 £106 =170 .255 -33 
3 5000.0 £131 97 2.511 -137 .404 = 163 1274-40 
5200.0 134 9-73 2.526 -150 .104 156 .282  -47 
5 5400.0 159 50 2.538 -165 .104 148 .275 2-55 
a 5600.0 197 32 2.547 180 105 142 .262 -64 
= 5800.0 238 18 2.563 164 .106 = 132 1241-76 
o 6000.0 272 5 2.575 148 2110 0-123 -217  -90 
= 6200.0 301 -9 2.580 132 .11200«144 .193 -106 
= 6400.0 .328 © -25 2.583 114 L116 © 103 1172-130 
a. 
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WJ-A63 


5 TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 





e LOW NOISE: 3.0 dB (TYP.) 
® +15¢deBm THIRD ORDER L.P.t{t YP.) 
e HIGH GAIN: 16 dB (TYP.) 


Specifications* 


: Guaranteed 
0°-50°C 


Characteristics Typical 





Frequency (Min.) 1-1100 MHz | 5-1000 MHz |} 5-1000 MHz 
Small Signal Gain (Min.) 16.0 dB 15.0 dB 14.5 dB 
Gain Flatness (Max.) < 10.3 de +1.0 dB +1.0 dB 
Noise Figure (Max.) 3.0 dB 4.0 dB 4.5dB 
Power Output at 1 dB Compression (Min.) | +4.0 dBm | +2.0dBm +2.0 dBm 
VSWR (Max.) Input/Output a Te 1.9:1 2.021 

DC Current (Max.) at 15 Volts 14 mA 16 mA 18 mA 
*Measured in a 50-ohm system at +15 Vde Nominal. 

Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................... +25 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... +20 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... +15 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature................ 00000 eee eee eee ee -62°C to +125°C 
Maximum Case Temperature................0 000 cece eee ee eee ae {22°C 
waxunumn DC Voltage... 6.6 ode es a 2G eae one awe es be ee ee ES +18 Volts 
Maximum Continuous RF Input Power......................... +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.)........... +50 Milliwatts 
vaximum Peak POWer. 2... 2.4.4 0k bok w a en eee ee eS ee ees 0.5 Watt 

(3 usec Max.) 

“S"’ Series Burn-In Temperature (Case) ...............2.0 0000002 eee 125 


Weight approximately 2.0 grams (0.07 oz.) 
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-54°C - +85°C 





Outline Drawings 










A63 
0.450 
y — aay 
0.200 0.025 (0.63) 
(5.08) YL 
I | d 
+0.001 
0.185 + 0.015 anc ee 
(4.70) : (12 70) —~<— 4PINS 
DIA. 
0.300 + 0.010 
DIA. B.C. GROUND 
50-OHM INPUT 50-OHM OUTPUT 
+DC VOLTAGE 45° §.'9° 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
CA63 
_. 0.820 
y (20.82) 
1.000 ,¢—? 
a ‘a 
s PRODUCT LABEL AREA 
0.500 0.460 
rae 70) = 2 


=<] on TYP (2) PLACES 
0.310 
DC BIAS OUTPUT| (7.87) 
lo avanva’ ' 
on LE 
ge rare 
aa SMA JACK (FEMALE) (11.43) 
(2) PLACES 
0.460 + 0.010 © ~ (11.68) 


MOUNTING HOLE 

2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 

(4) PLACES 


0.810 + 0.010 TY] 
0.320 + 0.010 
(20.57 + 0.25) nae (8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 








0.310 
(7.87) 


MOUNTING (11.68 + 0.25) 


SURFACE 0.180 





*WJ-CA63 is standard WJ-A63 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 
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Linear S-Parameters 
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WJ-A64 


10 TO 1200 MHz 





TO-8 CASCADABLE AMPLIFIER 





e LOW NOISE: 3.2 dB (TYP.) 
HIGH GAIN — TWO STAGES 


@ ULTRA LOW PHASE DEVIATION 
FROM LINEARITY: < #2°, 100- 


1000 MHz 
e LOW VSWR: 1.2:1 (TYP.) 


e MEDIUM LEVEL OUTPUT: +8 dBm 


(TYP.) 


Specifications* 


Characteristics 


Frequency (Min.) 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 


Noise Figure (Max.) 
10-1000 MHz 
10-1200 MHz 


Power Output at 1 dB 
Compression (Min.) 


VSWR (Max.) Input/Output 


10-1000 
10-1200 


DC Current (Max.) at 15 Volts 


Typical 


2-1250 MHz 


26.0 dB 


<— 20.506 


3.0 dB 
3.4 dB 


+8.0 dBm 


*Measured in a 50-ohm system at +15 Vde Nominal. 


Typical Intermodulation Performance at 25°C 

fone eee eel Si onmiee! EreGh ho +47 dBm (Typ.) 
Pcie Fh 2 aa Se ere +41 dBm (Typ.) 
Tea a Ri a ee ee +20 dBm (Typ.) 


Second Order Harmonic Intercept Point 
Second Order Two Tone Intercept Point 
Third Order Two Tone Intercept Point 


Absolute Maximum Ratings 


storage Temperatiire .. 6 ee ew we ee 


Guaranteed 
0°-50°C -54°C - +85°C 
10-1200 MHz 10-1200 MHz 
24.0 dB 23.0 dB 
+0.8 dB +1.0 dB 
3.8 dB 4.3 dB 
4.3 dB 4.8dB 
+7.0 dBm +6.5 dBm 
12°51 
ou) 
40 mA 





Maximum Case Temperature............... 00000 e ee eee cece ena (25°C 
Widkitrdit- LG WOMANS. occ) a ks ed A we ee he eae ees +20 Volts 
Maximum Continuous RF Input Power.......................... +6 dBm 
Maximum Short Term RF Input Power (1 Minute Max.)........... +50 Milliwatts 
Maximun Page POWSE 0.5 566 6s ei ee 8 ee Oe ee wk uid oat tacos 0.5 Watt 


Weight approximately 2.0 grams (0.07 oz.) 
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(3 psec Max.) 


2 er rae eae ea ee ee er ars 125°C 





Outline Drawings 


A64 


Die (0.63) 
noo FI. mips r0.018 “200% (045) DIA 
0.185 + 0.01 0.500+0.002|_ sy TPS 


(4.70) 








+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


CA64 





PRODUCT LABEL AREA 


0.500 0.460 
(12.70) | ne 


0.375 
TYP (2) PLACES 
[~ (9.52) 0.310 
DC BIAS sed (7.87) 
Gf PP onp Lm 
LaF CONNECTOR KA 0.450 






0.310 INPUT OP JACK (FEMALE) (11.43) 
(7.87) LACES 0.460 
0.460 + 0. nee (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 


2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 


“Gi (4) PLACES 
0.010 | 
; j : 0.320 + 0.010 





(8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA64 is standard WJ-A64 installed in miniature SMA connector housing and 
‘guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 


Gain Vec = 15 V Vec = 12 V 


FREQ WISP WS GAIN = FREE USP WSR GAIH 
MH= TH CIT IIE MH TH CHIT OG 





co 100, 1.4 1.1 ceo 148, ae | 1.2 Cs, 4 
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< 400, 1.1 1.2 25.9 and, 1.4 1.2 aie! 
. scm. 1.4 1206 PSS co, 1.2 120) ofS 
ECE, 2 1.2 25. o eo, 1.2 ee 25.2 
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1a0a, co 1.1 md. ot TAG, 1.3 te od 4 
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Linear S-Parameters, 
Vcc =15V 
2 PREC! Sil Sel Sle $cc 


10 50 100 300 500, 700 900 «1100 1300 MH MAG RNG MAG ANG MAG ANG MAG RHG 
FREQUENCY - MHz 


NOISE FIGURE - dB 
Ww 


100. oe: 39.5 20.06 -31.2 .01 “4.7 07 170.8 
eog. = 03 &5 17S ST. 1.62  -1@1 .or 9 168.7 

300, 03 “4.8 1977 B49 .02  -14.0 .o7 9 t4a7.o 

Power Output* 400, . 4 “9.5 19.74 -121.7 02 -18.0 68 129.0 
SoG. ‘4a 40 wente jalve o-taala oo lai -zels)0 los) mele 

14 eG, OF -36.5 19.41 -167.4 101 -27.5 08 7.3 


rea, 48 50.8 16.72 165.4 ~@1 “32.2 » OE. 63.5 
S00, .16 -TO.4 17.596 136.3 ~O1 Str a . O4 31.3 
700). 10 “93.6 17.660 1a7.1 G1 ~“42.3 G2 “65.3 
1060. ~16 -124.8 17.36 Ta.s G1 “47.4 . 06 146.4 
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aa “y ee 


w=20848 
heel Vcc at 12V 
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10 
Vcc =12V 


PREC Std Sel Sie Sce 
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6 100, 4 2.2 18.7 ~21.3 ass] a a7 168, 5 
10 400 600 800 1000 1200 on0, LOS “17.9 18.41 ST. et asp) -11.z2 a7 156.9 
a0, 05 —t4.1 16.46 4.9 ash ~14.4 OF 142.5 

FREQUENCY - MHz 400, . 6, -41.0 19.47 -112.0 Ot ~19.1 LaF 124.0 

*at 1 dB Gain Compression So, a7 -S1.8 1.54 -140.4 Ot 2.9 OF 102. 3 
AOC, 08 —62.7 IEE 167.6 sp) 29.0 a7 fet. Gs 

ase ase 75.9 17.61 165.0 Ot =. E .o5 S78 

oot. 210 -29,9 16.99 125.7 spl 38.7 asi) iG.2 

VSWR cw, 10 -112.5 16.76 106.2 asp 43.5 63 104.2 
tou, i100 141.1 16.53 7.8 ass] 47.7 608 -153.5 

20 110, 15 160.9 17.06 47.1 Asis S20 16 0 -175.0 
; 1200, 23 14.8 17.49 11.0 sro 68.7 26 146.1 
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3rd Order Intercept Point 


INTERCEPT POINT - dBm 
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WJ-A65 


10 TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 


e MEDIUM OUTPUT LEVEL: 
+10 dBm (TYP.) 
e +24 dBm THIRD ORDER 






















PAE Yea) 
e FULL PERFORMANCE WITH 
LOW COST 
Specifications* Outline Drawings 
ses . Guaranteed 
Characteristics o 
: Typicel’ | o°so°c -54°c-485°c “© 
' =| (ia) a 
Frequency (Min.) 5-1100 MHz | 10-1000 MHz} 10-1000 MHz co ps (0.63) 
Ss oe | T 
Small Signal Gain (Min. 10.5 dB 95dB Od +0.001 
g tones 0.185 + 0.015 050,88 Re 002 i hale 
Gain Flatness (Max.) <+0.3dB | +0.7dB +0.8 dB OIA 
0.300 + 0.010 
DIA. B.C. GROUND 
Noise Figure (Max.) 6.0 dB 7.5 dB 8.0 dB 50-OHM INPUT 50-0HM OUTPUT 
Power Output at 1 dB Compression (Min.)| +10.0dBm | +8.0 dBm +8.0 dBm | 
+ DC VOLTAGE | 5° 4 9° 
VSWR (Max.) Input/Output <1.5:1 1.9:1 2.0:1 i 
DC Current (Max.) at 15 Volts 30 mA 35 mA 37 mA © 006 (.13) UNLESS OTHERWISE SPECIFIED 
* Measured in a 50-ohm system at +15 Vde Nominal. 
CA65 
Typical Intermodulation Performance at 25°C 0.820 
Second Order Harmonic Intercept Point .................... +44 dBm (Typ.) onan 
Second Order Two Tone Intercept Point.................... +39 dBm (Typ.) | PRODUCT LABEL AREA 
Third Order Two Tone Intercept Point..................... +24 dBm (Typ.) on ies TYP (2) PLACES 
(12,70) ae DC BIAS. OUTPUT aan 
Absolute Maximum Ratings : X—® wo a 
Storage Temperature............... 0.022000 eee eee. -62°C to +125°C 0310 INPUT SMA ae aa 
Maximum Case Temperature....................00. 000000005 125°C en ers cae i We 
| MOUNTING (11.68 + 0.25) 
Maximum DC Voltage ...............20.2.. 0.00020 00 0022 eee +20 Volts SURFACE ti os HOLE 
2B X 0.15 DEEP 
Maximum Continuous RF Input Power......................... +13 dBm ae 
Maximum Short Term RF Input Power (1 Minute Max.)........... +50 Milliwatts 9.810 + 0.010 0.320 + 0.010 
; (20.57 + 0.25) 0.250 toi (8.12 + 0.25) 
Maximum Peak Power. .6.0.%46..4% 40% oda « eeeeb bs P55 ee ee. 0.5 Watt ren (6.35) 
(3 usec Max.) 
Ps DIMENSIONS ARE IN INCHES (MILLIMETERS) 
"S"’ Series Burn-In Temperature (Case) ......................-20-. to. © S015 Ree y UNLESS OSES CPR IBe 


*WJ-CA65 is standard WJ-A65 installed in miniature SMA connector housing and 
guaranteed over O°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C Typical Automatic Test Data 


Gain Vec = 15 V 


FREQ UISHR, USHER: GAIN 
MHZ ™N OUT OG 








tod, 10.2 

0 700. 10.2 
30a. 10.2 
Zz 400. 1a,.2 
S 500, 1a.a 
HOG, 10.0 


iG. 2 
id.@ 


roa, 
coo. 





8 906, 14.4 
10 100 200 400 600 800 1000 1200 10a0q,. 16.5 
FREQUENCY - MHz 110, 10.3 


bo fot bee Fee Pee Fe ee Fe ee fe Pe Pe 
*s 28 © © © @& © © © Fe Pe 
fee fede fee fee Poe fee fe Pe Pe he he pe 
> = © © © © © © we ew Pe 


2 CAC fe fa G0 Pd he ee ee 
MO te fp OI ese eee TTD 
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Noise Figure 
Linear S-Parameters 


























mm FREQ S11 Sot ate SEE 
3 MHZ MAG FING NAG ANG MAG ANG MAG ANG 
lug 

= 100, 4400 161.64 | B27 156.5 ee TAG aa 172.2 
7 ae, 04 -144.0 3.26 1a7.7 he -10.1 08 165.2 
= 300, 05 -f13.9 2.26 120.1 12 14.6 . C6 175.6 
ah 400, O& -109.3 3.22 12.0 ae -20.0 205 --t48.4 

= SO, 4 G7 3.47 S40 .i4 -25,.2 Or -219.5 
600, 1S -120.6- 3.16 64.5 .i4 -30.7 ot -118.2 

10 100 200 300 400 500 600 700 800 900 1000 TOO, ‘7 131.3 3.19 44.9 wid 26.6 i400 126.9 

: Sn, 0.0 2d5.2 ) ©«—- 3 Be 25.9 15 42.8 i700 ~294.8 

ie o00, :200~C« 1.5 3.30 1.2 16 -SO.5 18 9163.5 

1000, Jig 165.2%. 2.36 20.2 <i? 5A, t is 162.8 

1100, .16 196.7 3.P¢ -45,& tS 70, & 19 13756 

S41 43 74.6 2.96 ~73.9 et: 25, 4 23 67.5 


Power Output* 1200, 











POWER OUTPUT - dBm 


10 100 300 500 1000 
FREQUENCY - MHz 


*at 1 dB Gain Compression 
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WJ-A66 


10 TO 1200 MHz 
TO-8 CASCADABLE AMPLIFIER 








@ HIGH GAIN - TWO STAGES 
20 50R 1 YP. 


@ LOW NOISE: 4.0 dB (TYP.) 


@® HIGH OUTPUT LEVEL: 
+15 dBm (TYP.) 


@ ULTRA LOW PHASE DEVIATION 
FROM LINEARITY: <#2°, 
100 - 1000 MHz 


Specifications* 








Guaranteed 


Characteristics o ° ° ° 
0-50 C -54C-+85 C 


Typical 






































Frequency (Min.) 5-1250 MHz 10-1200 MHz 10-1200 MHz 
Small Signal Gain (Min.) 23.5 dB 22.0 dB 21.0 dB 
Gain Flatness (Max.) +0.4 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 4.0dB 5.0 dB 5.5 dB 
Power Output at 1dB +15.0 dBm +14.0 dBm +13.5 dBm 
Compression (Min.) 

VSWR (Max.) Input/Output 1.8:1 


DC Current at 15 Volts 


* Measured in a 50-ohm system at 15 Vde Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic IP... 5... ce ec ee ee +53 dBm (Typ.) 
Second Order TWG-TOnGIP § ics cob ea wwe Real wee ce ew 8 +47 dBm (Typ.) 
ThHitd Cider WO Tae ir s + Mee Kew sk On ed Dew es +28 dBm (Typ.) 
Absolute Maximum Ratings 
Storadé Temneratire.. oes i ea Sw i eae i oe ee he we es ~62°C to +125°C 
Maximom Case Tenberatuie <s ss ee aire ee a Se we 125°C 
Maxine. OC V GIAde.o7. 5 vine oS ek ee C4 ewe ee ee ele +17 Volts 
Maximum Continuous RF Input Power.............5. ee erage +10 dBm 
Maximum Short-Term RF Input Power (1 Minute Max.) ......... +100 Milliwatts 
Maximum Poak POWOP «60-66 ce ke ee we ee ere eee 0.5 Watt 
(3 usec. Max.) 
“S’’ Series Burn-In Temperature (Case)... ..... 00.0 cee eee eee ee ees 125°C 
Weight = approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 














CA66 
| 0.820 
: (20.82) 
1.000 qi i? 
(25.40) “@L wl 
[ oar PRODUCT LABEL AREA 
__0.375 
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0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES 0.460 


MOUNTING (11.68 + 0.25) 
SURFACE eS 180 MOUNTING HOLE 
_ en a 2-56 UNC -2B X 0.15 DEEP 
OR ~~ THREADED INSERT 
(4) PLACES 


0.810 + 0.010 
A 0.320 + 0.010 
(20.57 + 0.25) 0.095 0-250 (8.12 + 0.25) 
(2.41) (6-35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 





*WJ-CA66 is standard WJ-A66 installed in miniature SMA connector housing and 
guaranteed over oe to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 
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Typical Automatic Test Data 
Vec = 15 V 
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ie rRee 
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Linear S-Parameters 
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WJ-A66-1 


10 TO 1000 MHz 


TO-8 CASCADABLE AMPLIFIER 





@ HIGH GAIN — TWO STAGES: 27.5 dB (TYP.) 


@ LOW NOISE: <3.0 dB (TYP.) 


@ MEDIUM POWER OUTPUT: 15.0 dBm (TYP.) 


@ WIDE POWER SUPPLY RANGE: 5 VOLTS 


tS VOLTS 


Specifications* 

Characteristics 

Frequency (Min.) 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 
10-500 


10-1000 


Power Output at 1 dB 
Compression (Min.) 


VSWR (Max.) 


Input 
Output 


DC Current (Max.) at 15 Volts 


*Measured in a 50-ohm system at +15 Vde Nominal. 


Typ. 
5-1200 MHz 
2/ 6a6 


+0.4 dB 


Typical Intermodulation Performance 


Second Order Harmonic Intercept Point . 
Second Order Two Tone Intercept Point . 
Third Order Two Tone Intercept Point . . 


Absolute Maximum Ratings 


Storage Temperature. . 


Maximum Case Temperature......... 
Maximum DC Voltage ............. 
Maximum Continuous RF Input Power. . 
Maximum Short Term RF Input .... 


Maximum Peak Power .... 


“S" Series Burn-In Temperature (Case) 
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Guaranteed 
0° -50°C 54° ~+85°C 
10-1000 MHz 10-1000 MHz 
26.0 dB 25.5 dB 
+0.7 dB +1.0 dB 
3.5 dB 4.0 dB 
4.0 dB 4.5 dB 
14.5 dBm 14.0 dBm 
2/071 
2087 
72mA 


. 45 dBm (Typ.) 
. 40 dBm (Typ.) 
. 27 dBm (Typ.) 


-62°C to +125°C 
hte ts dee 
vig tet TF VOUS 
.24 22676 Gam 
... 50 Milliwatts 
(1 Minute Max.) 
Seen a. OS Watt 
(3 usec Max.) 

AP ee 125°C 





Outline Drawings 
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45° + 3° 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


Weight 
approximately 2.0 grams (0.07 oz.) 














CA66-1 
0.820 
(20.82) 
PRODUCT LABEL AREA 
0.375 
aes ces ~ (9°52) TYP (2) PLACES as 
pet a" DC BIAS. OUTPUT] (7.87) 
cA aera oA | Y 
& | ono Yo} — 
RF CONNECTOR A A 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES 0.460 
0.460 + 0.010 oe ™ (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 a MOUNTING HOLE 
(4.57) LI 2-56 UNC -2B X 0.15 DEEP 
i THREADED INSERT 
y OF. (4) PLACES 
0.810 + 0.010 A 
i 0.320 + 0.010 
(eGo 22 DER): aan 0208 (8.12 + 0.25) 
(2.41) (6-35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-C66-1 is standard WJ-A66-1 installed in miniature SMA connector housing and 
guaranteed over O°C to 50°C temperature range. See Cascaded Thin-Film Amplifiers. 
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200 400 600 800 1000 1200 
FREQUENCY - MHz 


10 


Typical Automatic Test Data 





Vec = +15 Vde Vee = +12 Vde 
FREQUENCY  YSWR VSWR GAIN FREQUENCY VSWR VSWR GAIN 
MHZ IN OUT DB MHZ IN OUT DB 
5.8 1.2 12 26.7 5.2 1.2 1.2 26.3 
18.8 1.1 1.1 27.0 18.0 1.2 1.1 26.6 
50.2 .-4 1.1 27.1 50.2 1.1 tt 26.7 
100.6 1.0 1.1 27.1 100.8 1.8 1.1 26.7 
280.2 1.8 1.1 27.2 200.0 14 1.4 26.9 
380.0 1.1 4 27.5 380.2 ‘4 1.2 27.2 
400.8 1.2 1.2 27.5 480.0 {2 1.2 27.3 
500.0 1.3 1.2 27.6 500.0 1.3 1.2 27.3 
680.8 1.4 1.2 27.6 620.8 1.4 1.2 27.4 
708.0 1.8 1.3 27.3 700.2 1.4 t.2 27.2 
880.0 1.5 1.3 27.2 880.0 1.4 1.2 27.1 
900.0 1.4 1.3 27.0 980.0 1.4 Lf 26.9 
1800.0 1.4 1.2 27.8 1800.0 1.4 Aoi 26.8 
1100.8 1.8 1.2 26.9 1100.2 tat i.5 26.3 
Linear S-Parameters Linear S-Parameters 
FREQUENCY $11 $21 $12 $22 FREQUENCY $11 $21 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG MHZ MAG ANG MAG ANG MAG 
1.8 @.519 -54 13.91 26 8.83 -2 @.367 -124 1.8 2.469 -57 12.99 28 8.03 
2.0 @.366 -128 17.35 35 @.01 -39 8.313 157 2.0 @.315 -128 16.77 34 @.01 
5.0 8.183 179 21.54 12 @.01 a @.1082 100 5.8 @.183 178 20.57 13 8.01 
10.8 8.064 148 22.45 5 0.01 1 @.e58 ?7 18.8 @.102 143 21.43 5 0.01 
58.2 8.032 65 22.55 -12 @.01 -6 8.832 26 50.2 0.036 66 21.54 -12 8.01 
100.2 @.016 37 22.75 -27 @.21 -8 8.034 15 108.8 @.023 43 21.73 -26 0.01 
200.2 8.023 91 22.88 -54 @.01 -1 8.836 9 200.2 0.035 69 22.10 -52 @.01 
300.0 8.856 118 23.60 -83 @.01 -1 8.063 -1 300.2 8.057 82 22.82 -81 @.@1 
400.0 8.188 96 23.72 -112 0.01 -28 8.086 -14 408.2 @.092 7? 23.21 -109 @.e1 
$00.0 8.137 81 24.07 -142 @.01 -24 8.108 -26 506.0 @.121 64 23.30 -139 8,02 
600.2 8.176 65 23.89 -178 @.01 -29 @.108 -48 688.2 0.149 52 23.37 -167 @, 82 
700.8 8.193 40 23.30 156 @.02 -35 @.129 -68 700.2 @.167 27 23.01 159 8.82 
600.2 8.196 18 22.83 127 @.02 -41 @.147 -72 800.2 0.174 -2 22.75 13@ 8.82 
900.2 @.174 -27 22.45 93 @.02 ~48 8.145 -85 900.2 2.155 -48 22.16 95 @.e2 
1068.0 @.162 -87 22.42 68 @.e2 -54 8.093 -96 1080.0 @.151 -101 21.86 62 @,82 
1180.0 @.280 -164 22.04 19 8.02 -73 0.075 33 1188.0 @.261 -172 20.63 21 8.02 
2 
Voc = +5 Vde 
FREQUENCY VSWR VSWR GAIN 
MHZ IN OUT DB 
5.8 1.2 1.2 23.8 
10.2 1.3 1.3 24.8 
50.2 1.4 1.3 24.8 
180.8 1.4 ivi 24.1 
200.8 1.4 isi 24.2 
308.8 1.3 1.2 24.5 
400.0 1.3 ie 24.7 
580.0 1.2 1.3 24.9 
608.0 1.2 1.3 24.9 
700.2 1.2 t-4 24.8 
800.0 1.3 4 24.7 
902.0 1.5 1.4 24.6 
1000.0 1.9 1.2 24.7 
1180.8 2.8 1.4 24.2 


Linear S-Parameters 


FREQUENCY Sil $21 $i2 $22 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
1.8 8.369 -46 8.89 32 8.82 1 8.431 -134 
2.8 8.122 -83 13.36 36 8.81 =-3 6.312 152 
3.8 @.189 4 15.44 i1 8.82 ? @.161 125 

18.6 8.148 8 15.93 4 8.82 1 8.856 125 

58.6 @.177 “2 13.77 -12 8.82 -6 8.928 117 
168.8 @.176 “le 16.01 aig 8.82 “i 8.831 183 
266.6 @.162 “22 16.22 -54 8.82 =t1 0.845 ve 
380.6 8.137 -37 16.78 -83 8.02 =16 8.873 32 
488.6 @.111 -42 17.25 <-112 8. -23 8.182 4 
588.8 @.894 -53 17.49 -143 8. -27 8.134 -18 
666.6 8.873 -68 17.50 -1793 8.8 -33 6.142 -48 
708.6 8.891 -68 17.44 133 8.82 -38 8.168 -67 
806. 8.128 -88 17.18 123 8. -45 @.171 -89 
988.6 @.191 =319 17.01 87 8.82 -S1 @.152 -114 
1606.0 8.303 -154 17.89 S2 @.82 -63 8.082 -166 
1168.8 8.475 167 16.22 ? 6.83 -85 0.174 58 





WJ-A66-3 


10 TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 





@ HIGH GAIN — TWO STAGES: 26.0 dB (TYP.) 
@ LOW NOISE: <3.0 dB (TYP.) 
@ HIGH EFFICIENCY:18 mA (TYP.) AT 5 VOLTS 


Specifications* 
Characteristics Typ. P he carer? - 
0-50 C -54C-+85 C 
Frequency (Min.) 5-1100 MHz 10-1000 MHz 10-1000 MHz 
Small Signal Gain (Min.) 26.0 dB 24.5 dB 24.0 dB 
Gain Flatness (Max.) +0.5 dB +0.8dB +1.1dB 
Noise Figure (Max.) <3.0 dB 3.5 dB 4.0 dB 
Power Output at 1 dB 3.0 dBm 1.5 dBm 1.0 dBm 
Compression (Min.) 
VSWR (Max.) 
Input 2.0; 
Output 2.0: 
DC Current (Max.) at 5 Volts 19 mA 


*Measured in a 50-ohm system at +5 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ...........-+.+45. 
Second Order Two Tone Intercept Point...........+.2-++: 
Third Order Two Tone Intercept Point ............0.e208: 


Absolute Maximum Ratings 


Storage Temperature ... 0... 2-0 eee eee eee nett - 
52 ane 125°C 


Maximum Case Temperature. ....- 2.0 eee eee eee erences 
Maximum DC Voltage ....... 220 cece ee ee eee eee eee 
Maximum Continuous RF Input Power. .......--20ee ee ees 
Maximum Short Term RF Input Power. ........+222 020005 


Maximum Peak Power .......-.00 ec ee eee eee een nneenee 


“S’’ Series Burn-In Temperature (Case)... ....-20 0+ ee eee ees 


Weight approximately 2.0 grams (0.07 oz.) 
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> 30 dBm (Typ.) 
> 25 dBm (Typ.) 


13 dBm (Typ.) 


siete Gules +6 dBm 
.. 50 Milliwatts 


(1 Minute Max.) 
ae vane 0.5 Watt 

(3 usec Max.) 
ek: 125°C 


0.810 + 0. wo 
(20.57 + 0.25) 





Outline Drawings 


A66-3 


1p 025 (0.63) 


+0.001 
0.018 _ goo (0.45) DIA. 
—~<— 4PINS 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


CA66-3 


| 


0.820 
(20.82) 
1.000 
(25.40) 


0.500 0.460 
1270) ee : 


B GND 
RF CONNECTOR 
0.310 INPUT SMA JACK (FEMALE) 
(7.87) (2) PLACES 

0.460 + 0.010 
MOUNTING (11.68 + 0.25) 
SURFACE 





PRODUCT LABEL AREA 


~ (9.52) 


DC BIAS - ts (7.87) 


TT 0.450 


(11.43) 


9.375 typ (2) PLACES 
0.310 













0.460 
™ (11.68) 
MOUNTING HOLE 

9-56 UNC -2B X 0.15 DEEP 


THREADED INSERT 
(4) PLACES 


a? 320 + 0.010 
06s ra (eee (8.12 + 0.25) 
2. 41) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


—t 





*WJ-CA66-3 is standard W4- A66-3 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 




















Gain _ Vee = +5 Vde 
28 
c afi = MHZ IN OUT D 
= ——" ; 5.0 1.5 1.1 25.2 
oO e e s ° 
oO mae +85 °C fies 10.8 1.4 1.1 25.6 
Boob oR 83 
e e e 6 
10 50 100 300 500 700 900 #1100 200.0 1.4 1.2 25.7 
300.2 1.3 1.2 26.0 
FREQUENCY - MHz 400.6 1.2 1.3 26.2 
500.0 1.2 1.3 26.4 
600.0 1.2 1.3 26.4 
700.0 1.2 1.3 26.3 
800.0 1.2 1.4 26.8 
900.0 1.1 1.4 25.7 
: F : 1000.0 1.1 1.5 25.6 
Noise Figure 1108.8 1.5 1.4 25.3 
co 4 
a > | = 
4 Linear S-Parameters 
«3 
= 
Oo a 
i» FREQUENCY Sil $21 $12 $22 
cs MHZ MAG ANG MAG = OANG MAG ANG MAG ANG 
w*” 
ras] 1.2 @.668 -40 12,22 62 0.01 29 @.182 -99 
= 5" oles 38 4«18ia)0|(e:té«iatC«‘C tC whe? 
10 50 100 300 500 700 900 1100 10.8 @.163 -20 19.16 6 0.01 3 @.060 -177 
50.0 @.168 -18 18.73 -10 8.02 -4 0.063 159 
FREQUENCY - MHz 100.8 6.168 -18 19.03 -24 8.02 -6 6.068 140 
200.8 @.181  -32 19.28  -49 @.01 -9 ; 114 
300.0 @.126 -859 19.97 -78 @.0@2 -14 @. 100 86 
400.0 @.096 -8? 20.50 -102 @.02 -17 @.122 61 
500.0 @.077 -131 20.79 -130 @.02 -24 @.144 44 
600.0 @.086 170 20.95 -157 @.02 -29 @.138 34 
Power Output* 700.0 @.086 126 20.59 171 @.02 -36 0.139 19 
E 600.0 8.083 ? 20.04 148 @.02 -42 @.151 
co 900.0 0.054 48 19.37 113 @.02 -S! -6 
1000.2 @.034 -107 19.09 85 @.e2 -59 @.193 -17 
1100.0 @.195 -158 18.46 52 0.02 -75 @.178 -23 
md 
= 
— 
(an) 
ce 
= 
= 10 50 100 300 500 700 900 1100 


FREQUENCY - MHz 
* at 1 dB Gain Compression 


VSWR 


gL LAELIA Pe 
F 10 =f a 


10 50 100 300 500 700 900 1100 
FREQUENCY - MHz 


Intercept Point 












= 50 

eC [esmte C= 
os 40 y, 3 
S| Ee tcel-t-F | 
= 30 < 

FE *+2ND ORDER TWO-TONE 
wi es 3RD ORDER TWO-TONE 

c 

: Sy a 
= ——t ooo FLidL:C Cd 


_ 
So 





10 50 100 300 500 700 900! 1100 
1000 


FREQUENCY - MHz 
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WJ-A6/ 


10 TO 800 MHz 
TO-8 CASCADABLE AMPLIFIER 





® HIGH EFFICIENCY — 15.5 dBm (TYP.) 
OUTPUT POWER @ 32 mA (TYP.) 

® LOW NOISE FIGURE: <4.3 dB (TYP.) 

® WIDE POWER SUPPLY RANGE: 5 VOLTS 
TO 15 VOLTS 

























Specifications* 
Characteristics Typ. :-.. Guaranteed : ne 
0 -50C 54 -+85C 
Frequency (Min.) 10-900 MHz | 10-800MHz | 10-800 MHz a 
(5.08) { 
Small Signal Gain (Min.) 12.5 dB 11.5 dB 11.0 dB | 
tee salts 
Gain Flatness (Max.) +0.3 dB +0.5 dB +0.7 dB | 
0.300 + 0.010 
DIA. B.C. 
Noise Figure (Max.) 50-OHM INPUT sacle! 
10-500 4.0dB 4.5 dB 5.0 dB 
500-800 4.3 dB 5.0 dB 5.5 dB + DC VOLTAGE 084) mae 
Power Output at 1 dB 
Compression (Min.) DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
15 Vdc >15.5 dBm 15.0 dBm 14.0 dBm 
12 Vdc 14.0 dBm 13.0 dBm 12.5 dBm 
ei iks Weight 
(Max.) approximately 2.0 grams (0.07 oz.) 
Input Te) 1.9:1 20:1 
Output 2.0:1 20:1 » a 
DCC t (Max.) at 15 V A 
urrent (Max.) a olts 32 m 34 mA 35 mA CAG7 
*Measured in a 50-ohm system at +15 Vdc Nominal. ion 8) 
Notes: 
1. Output VSWR above 350 MH is 2.2:1. 
2. Output VSWR above 350 MHz is 2.4:1. PRODUCT LABEL AREA 
. e 0.500 0.460 = (6:59) eS odio 
Typical Intermodulation Performance at 25°C CEI Tt) sn Bias. > OUTPUT |” (7.87) 
Second Order Harmonic Intercept Point .........--2++++++++ 00dBm (Typ.) ats ! 
Second Order Two Tone Intercept Point............+++++++ 40d0Bm (Typ.) Lite SMUECTOR. T £ 0.450 
Third Order Two Tone Intercept Point.........--2+2++++++ 28dBm (Typ.) 0.310 INPUT SMA JACK (FEMALE) (11.43) 
7870 460 = 0.010. ye ~ (11:68) 


e . MOUNTING (11.68 + 0.25) a 
Absolute Maximum Ratings SURFACE 3 MOUNTING HOLE 


. - =i . 
Storage Temperature. ......---+00ee ees 62°C to +125°C = ae RED REET 





Raaicir Wit Coda iaeTStUNS nics caer fecps we sane eee ewes eee PREC (4) PLACES 
Maximum DC Voltage . ses ile het gon Ee iden ee eee i oa 0.00 = 0.0 
Maximum Continuous RF Input Gr! oc vb Ws eae a> one ce an (6.35) a 
Maximum Short Term RF Input .......--+-+020 ee ee2eee22+ 00 Milliwatts . 

Ol Mina oe a NsssoMene SECRIED. 
Nasinviini Pon POWSr .. «sole esc sdekos cw ees eed crane ee es a OS Watt ei 


oe sec Max. ) 


*WJ-CA67 is standard WJ-A67 installed in miniature SMA connector housing and 
4 25° C guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


“S" Series Burn-in Temperature (Case) 
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Typical Performance at 25°C 






















Gain Power Output* Intercept Point 
& 
Vec = +15.0 Vde a 18.0 55°C Vec = +15.0 Vde P 70 
~_ 
> 16.0 = 60 
2 E 
© 14.0 = 50 
: : Smee Ve 
1050'100 200 300 400 500 600 700 800 900 S 12.0 B; 40 2nd ORDER TWO TONE 
~ 1050100 200 300 400 500 600 700 800 900 © as is aslo 
FREQUENCY - MHz = 
” FREQUENCY — MHz = 3rd ORDER TWO TONE ca 
E 20. 
0 1050100 200 300 400 500 600 700 800 900 
Pe ‘FREQUENCY — MHz 
FE 14.0 
2 85°C | 
em Sui 70 oot 4120 Vac 2nd HARMONIC 
= 1050100 200 300 400 500 600 700 800 900 Bia A 
a. - 60 
NEY eaLL LL BEEES 
1050100 200 300 400 500 600 700 800 900 = 50 
" , 
FREQUENCY - MHz at 1 dB Gain Compression Ba a2 2nd ORDER TWO ane 
; : VSWR x ee 
Noise Figure a NM 5d ORDER TWO TNE 
Pa 1050100 200 300 400 500 600 700 800 900 
is : FREQUENCY — MHz 
c we 
= = ae 
© B —<t | 
WL . 
wi oes INPUT Current Drain 
= 
1050100 200 300 400 500 600 700 800 90 
" aa - si 10 50100 200 300 400 500 600 700 800 900 35.0 
CY - MHz 
FREQUENCY — MHz < 300 
S 5.0 i 25.0 
Lud = 
S 4.0 “Wi 20.0 
© = oe 
us 3.0 2 © 15.0 
S 2.0 a” 0 10.0 15.0 
1050100 200 300 400 500 600 700 g00 900 | 
Vcc — VOLTS 
FREQUENCY — MHz 1050100 200 300 400 500 600 700 800 900 
FREQUENCY — MHz 
Typical Automatic Test Data 
Vee = +15 Vde Vee = +12 Vde 
FREQUENCY VSWR YSWR GAIN FREQUENCY VSWR YSWR GAIN 
MHZ IN OUT DB MHZ IN OUT DB 
5.8 et tis 12.2 5.8 1.7 1.8 12.2 
10.8 las se LZ of 10.0 1.4 1.4 12.6 
58.0 1.3 13 12.8 50.8 1.3 lee 12.9 
168.0 Led 1.4 12.9 168.8 1.3 1.3 12.8 
2600.8 1.3 1.3 12.8 268.0 1.3 Las 12.9 
386.86 Lid Let 12.7 3086.8 1.3 Lait | Oa 
400.8 1.4 1.9 12.6 488.8 1.3 1.9 12.4 
566.0 1.4 2.@ 12.6 588.8 1.4 2.1 12.4 
668.0 1. 16? 12.6 600.0 1.5 2.8 12.5 
708.8 1.6 1.93 12.6 768.0 i Wig 2.8 12.4 
860.8 1.9 2.4 12.4 808.9 1.8 2.1 12.4 
908.0 1.9 2.6 11.9 988.0 1.9 2.6 11.8 
Linear S-Parameters Linear S-Parameters 
FREQUENCY Sil $21 $12 $22 FREQUENCY S11 $21 $12 $22 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
1.0 8.848 -12 2.68 -114 6.13 -85 6.728 -168 1.8 6.882 -19 2.87 -118 6.18 -86 8.693 -171 
2.8 0.474 -39 3.52 -143 8.04 14 8.496 159 2.8 6.448 -48 3.57 -146 8.85 -6 6.476 157 
5.8 @.258 -42 4.09 -162 8.18 2 8.292 142 5.8 6.252 -48 4.09 -162 8.18 -@ 6.281 146 
16.0 8.187 -36 4.32 -171 8.18 6 6. 282 142 18.8 6.172 -36 4.27 -171 8.18 -8 8.183 139 
50.0 8.127 -24 4.38 175 8.18 =7 0.134 Lis 58.8 6.121 -24 4.43 175 6.11 -8 6.122 176 
1086.0 @.122 -18 4.408 164 8.12 -16 8.158 -176 108.8 6.114 -21 4.35 164 @.11 -11 8.138 -174 
200.0 @.119 -38 4.36 143 8.18 -25 0.192 -176 200.28 6.121 -38 4.41 144 8.11 -23 6.196 -166 
308.9 @.143 -48 4.31 124 8.12 -35 8.278 =179 308.8 6.135 -41 4.31 123 8. tl -34 8.266 -175 
408.8 @.161 -36 4.26 165 @.11 -45 8.382 174 408.8 6.148 -46 4.16 165 6.11 -41 6.319 -188 
388.0 @.172 -64 4.29 82 @.11 -34 8.325 162 588.0 9.175 -61 4.15 81 8.12 -41 6.351 1353 
600. 8.196 -86 4.24 64 8.11 -62 8.388 135 688.8 @.212 -84 4.20 62 8.12 -45 6.326 131 
7808.8 8.231 -164 4.28 39 6.13 =71 6.316 98 788.8 6.258 -185 4.19 37 @.14 -61 8.343 93 
808.0 @.312 -125 4.17 16 8.14 =22 8.343 64 888.8 8.292 -138 4.17 15 6713 -81 8.362 33 
9808.0 8.3863 -133 3.92 “11 8.13 -98 8.445 11 988.8 6.385 -135 3.87 =13 6.12 -88 6.449 13 


TART 


WJ-A6 7-1 


10 TO 600 MHz 
TO-8 CASCADABLE AMPLIFIER 





® HIGH EFFICIENCY — 16.0 dBm (TYP.) 

POWER OUTPUT @ 15 Vdc WITH 32 mA (TYP.) 
© LOW NOISE FIGURE: <= 40GB (TYP.) 
® WIDE POWER SUPPLY RANGE: +5 Vdc 

to +153 Vac 





Specifications* 

Characteristi > 9 Guaranteed i 
aracteristics Typ 0°-50°C 'BA°C-4+85°C 
Frequency (Min.) 5-700 MHz 10-600 MHz 10-600 MHz 

Small Signal Gain (Min.) 14.0 dB 13.0 dB 12.5 dB 

Gain Flatness (Max.) +0.3 dB +0.5 dB +0.7 dB 

Noise Figure (Max.) <4.0 dB 4.5 dB 5.0 dB 

p 

ove Ea oe >16.0 dBm 15.0 dBm 14.0 dBm 
Compression (Min.) 
VSWR (Max.) 
Input 2021 
Output 24071 

DC Current (Max.) at 15 Volts 35 mA 

*Measured in a 50-ohm system at +15 Vdc Nominal. 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercept Point .............080005 52 dBm (Typ.) 

Second Order Two Tone Intercept Point............0.02005 45 dBm (Typ.) 

Third Order Two Tone Intercept Point ............000 0000s 28 dBm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature... . . caic + 0 a es et ee wine ne bee we -62°C to 125°C 

Maximum Case Terriieratiire s: 056 ne Soe ek Dw eR a 125° 

Maxim DCT enimergnire on ds oe ce sen 8 wee ees ke See awe ee 17 Volts 

Maximum Continuous RF Input Power..........0.. 000 ee ee eee +13 dBm 

Maximum Short Term RF Input Power............ 002022 eee 50 Milliwatts 
(1 Minute Max.) 

NWaximani Peak POWO<) os hc4 os 6 a ook ee Pe a a a OS eee 0.5 Watt 

(3 usec Max.) 
“S’’ Series Burn-In Temperature (Case) ......... 000 ee eee ees 125°C 
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Outline Drawings 








A67-1 
| 0.450 
0.200 0.025 (0.63) 
608) as 
i | i 
+0.001 
A. 
0.185 + 0.015 ced Mess 0.018 _9 ggg (0.45) DI 
(4.70) ‘a7 < 4PINS 
0.300 + 0.010 
DIA. B.C. = 
50-OHM INPUT 50-OHM OUTPUT 
+ DC VOLTAGE ao 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
Weight 


approximately 2.0 grams (0.07 oz.) 














CA67-1 
0.820 
20.82) 
PRODUCT LABEL AREA 
0.375 
0.500 0.460 m= (9:59) P te)-PLAGES See 
11. 
sari - DC BIAS OUTPUT| (7.87) 
a oa y 
SE (AS ao ea 
I RF ie KK 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES ape 


0.460 + 0.010 Fa 11.68 
MOUNTING (11.68 + 0.25) ‘ei tea) 
SURFACE 0.180 MOUNTING HOLE 
7 (4. sina 2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
(4) PLACES 
tat, 0.320 + 0.010 
0.250 8.12 + 0.25) 
0.095 
(2.41) (6-35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 











*WJ-CA67-1 is standard WJ-A67 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Intercept Point 


Typical Performance at 25°C Power Output* 





uw 
= 
(on) 
= a 
o [on] 
Ete 
ow 
Ww [aay 
= 2 a 
oc [=] 
Oo co 
(eo) 
a) 
| ie 
N j 69 
| ? 
=| “ 
q > 
> 
= 
\ + 
\ " 
by 
> 
| 
oO oO oO oO oO 
© us + o ~N 





c 
‘S 
Oo 


300 400 500 600 700 
FREQUENCY — MHz 


200 


300 400 500 600 700 
FREQUENCY - MHz 


200 


1050 100 


o 
o 
o ~ 
a] 
> 
oO 
—1 5 
+] © 
o Ml 
o 
>1/ Ss 
ir) 
oO 
S 
+ 
oO 
S 
o 
o 
=) 
~ 
oO 
S 
= 
fo) 
uw 
oO 
= 
Vs) = o ~N 
= - = - 
gP - NIVD 





FREQUENCY - MHz 


FREQUENCY — MHz 





Vee = +12 Vde 
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Noise Figure 
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Typical Automatic Test Data 
Vec = +15 Vde | Veo = +12 Vde 


FREQUENCY VSWR VSWR GAIN FREQUENCY VSWR VSWR GAIN 
MHZ IN OUT DB MH2 ‘IN OUT DB 
5.0 2.0 1.9 13.1 5. 1.9 1.9 13.2: 
10.8 1.7 1.5 13.9 10. 1.6 1.5 13.9 
50.0 1.4 102 14.4 50.0 1.4 1.2 14.5 
188.8 1.4 1.3 14.5 100.0 1.4 1.3 14.5 
200.2 1.3 1.4 14.3 200.0 1.4 1.5 14.4 
300.2 1.4 1.7? 14.3 300.0 1.4 1.? 14.3 
406.2 1.4 1.7 14.3 400.0 1.4 1.8 14.3 
500.0 1.4 1.7 14.2 $00.0 1.4 1.? 14.3 
600.0 1.3 1.3 14,1 600.2 1.5 1.7 14.2 
708.0 1.8 2.1 13.8 706.0 1.8 2.9 13.5 
Linear S-Parameters Linear S-Parameters 
FREQUENCY $11 $21 $12 $22 FREQUENCY S11 $21 $12 $22 
MHZ MAG ANG MAG. ANG MAG ANG MAG | ANG MHZ MAG ANG MAG = ANG MAG ANG MAG ANG 
1.2 0.951 -6 2.62 -100 @.12 -102 @.738 -163 1.2 @.863 -17 3.03 -114 Q.11 -61 @.694 -167 
2.0 0.54? -33 3.77 -139 8.03 -25 0.516 163 8 @.518 -35 3.88 -144 0.04 -8 8.475 161 
5.8 @.333 -35 4.54 -159 0.07 8 @.322 139 5.2 @.319 -35 4.59 -161 2.27 5 @.300 ©6141 
18. @.248 -36 4.96 -168 8.99 9 0.204 8§=:134 10.8 @.242 -31 4.96 -169 2.08 4 @.187 131 
88.0 @.165 -28 5.27 178 @.09 -14 @.085 174 52.0 @.166 -24 5.33 174 2.18 -9 @.079 175 
100.0 Q@.151 -16 5.29 161 @.10 -15 @.114 -158 100.8 @.157 -20 5.29 160 @.e9 -19 @.112 -163 
200.2 @.146 -29 5.19 1937 @.09 -28 @.181 -168 200.2 @.153 -28 5.25 136 @.10 26 @.187 -t858 
300.0 @.161 -46 5.18 119 @.1@ -35 @.249 -172 300.0 @.151 -46 5.18 112 @.10 -35 @.247 -176 
400.0 @.162 -Se 5.17 8 @.18 -48 @.270 164 490. @.16@ -60 5.17 8? @.10 -49 @.276 168 
See, @.169 -88 5.14 60 @.11 -62 Q.247 125 500, @.172 -93 5.20 59 @.19 -?8 @.266 12? 
600.0 @.214 -134 5.07 34 @.12 -93 @. 206 68 69@, @.215 -140 5.13 32 @.12 -97 0.259 62 
786, 0.277 -180 4.91 -8 8.10 -118 0.346 -3 788.0 @.289 176 4.74 -2 Q@.12 -18@ 0.399 -5 
Vec = +5 Vde 
FREQUENCY VSWR VSWR GAIN 
MHZ IN OUT DB 
5. 1.9 1.6 12.6 
10. 1.? 1.3 13.3 
50.0 1.5 el 13.9 
100.2 1.5 1.3 13.9 
200.2 1.5 1.6 13.7 
302.0 1.5 2.0 13.4 
400.0 1.5 2.8 13.2 
500.0 1.5 1.9 12.9 
602.2 1.8 .@ 12.8 
708.8 2.1 2.6 11.8 
Linear S-Parameters 
FREQUENCY $11 $2i $12 S22 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
1.8 0.658 -24 3.26 -127 0.87 -74 8.575 ~174 
2.0 6.441 -38 3.84 -152 0.05 13 0.362 158 
5.0. @.318 -26 4.28 -164 2.88 ? @.233 137 
18.2 0.278 -23 4.64 -176 0.89 -3 @.142 127 
100.0 0.196 -22 4.93 159 @.11 -1 0.115 -139 
200.8 @.187? -36 4.84 133 @.11 -2? @.244 -149 
300.0 Q.185 -56 4.67 10? 0.18 -37 @.323  -172 
422.0 @.198 -79 4.56 82 @.12 -48 @.332 161 
520.0 @.205 -119 4.42 52 @.12 -60 .309 0S s«137 
620.2 0.274 = -189 4.38 23 @.14 -86 @.337 59 
700.0 0.364 179 3.99 -1! @.14 -106 0.439 -3 


170 


171 





WJ-A70 


10 TO 250 MHz 


TO-8 CASCADABLE AMPLIFIER 





@® VERY LOW NOISE: 
10-250 MHz 


@ HIGH EFFICIENCY 8.5 dBm O.P. (TYP.) 


AT 10 mA CURRENT 


Specifications* 


Characteristics 
Frequency (Min.) 

Small Signal Gain (Min.) 
Gain Flatness (Max.) 


Noise Figure (Max.) 


Power Output at 1 dB 
Compression (Min.) 


VSWR (Max.) Input/Output 


DC Current (Max.) at 15 Volts 


* Measured in a 50-ohm system at +15 Vdc nominal. 





Typical 


8.0 dB 


+0.3 dB 


1.8¢qB (TYP.) 


10-300 MHz 





Guaranteed 
0° -50°C -54°C - +85°C 
10-250 MHz 10-250 MHz 
7.5 dB 7.0 dB 
+0.5 dB +0.7 dB 
2.8 dB 
7.0 dBm 
Z| 
13.0 mA 


Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point Sites 2S ener Goel 2 eri 35 dBm (Typ.) 
Second Order Two Tone Intercept Point..............2.202. 30 dBm (Typ.) 
Third Order Two Tone Intercept Point.................... 21 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature ............0000c eee eeeeeeeeees 62 C to +125°C 
Maximum Case Temperature.........--..000 cece eee ceeeeceeese 129°C 
WMaximam-DC Vanes 2.0 6s Gi beh he ee ewe ws see $US Volts 
Maximum Continuous RF Power...........0+0000eeeeeeeeeee tISGGBM 
Maximum Short Term RF Input Power (1 Minute Max. ) <es es nwee OOMEiWatis 
WiaKiMUN PORK POWET 6 ici hes ce ee twee eee stand eawctds DOW 
(3 usec Max.) 
S” Series Burn-In Temperature (Case)............00000e0eeeeeee 125C 


Weight 


172 


approximately 2.0 grams (0.07 oz.) 





A70 





0.025 (0.63) 


+0.001 
0.018 0.002 (0.45) DIA. 


4 PINS 


0.185 + 0.015 
(4.70) 


0.500 + ta 
(12. 0 
DIA. 


— 


0.300 + 0.010 
DIA. B.C. 


50-0HM INPUT 







GROUND 
50-OHM OUTPUT 


+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


CA70 


0.820 
y (20.82) 


1.000 
(25.40) 


| 





PRODUCT LABEL AREA 


<_9.375 typ (2) PLACES 


0.460 (9.52) 


(11.68) 


0.500 
(12.70) 


0.310 


OUTPUT : 87) 





RF CONNECTOR wane A 0.450 

INPUT SMA JACK (FEMALE) (11.43) 
(2) PLACES 0.460 

0.460 + 0.010 (11.68) 

(11.68 + 0.25) 

0.180 MOUNTING HOLE 

2-56 UNC -2B X 0.15 DEEP 

THREADED INSERT 

(4) PLACES 


0.320 + 0.010 
(8.12 + 0.25) 


0.310 
(7.87) 


MOUNTING 
SURFACE 





0.250 


0.095 (6.35) 


(2.41) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C = Typical Automatic Test Data 





Gain vs. Frequency vs. Temperature Vie = +15 Vde 
1 FREQUENCY VSWR VSWR GAIN 
MHZ IN OUT DB 
5.06 1.1 1.1 7.9 
10.00 1.1 1.1 8.1 
20.00 1.8 1.90 8.2 
--} 58.60 1.1 1.1 $.3 
L 100.00 1.2 1.1 8.2 
= 150.00 1.3 1.2 8.2 
os 266.060 1.5 1.3 8.2 
250.00 1.7 1.5 8.2 
300.00 1.9 1.6 8.2 
350.00 2.1 1.8 8.1 
7 e 
10. 50 100 #150 200 250 300 Linear S-Parameters 
FREQUENCY - MHz 
FREQUENCY $11 $21 $12 $22 
. MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
Noise Figure 
5.0 8.644 -167 2.47 10 6.28 18 8.069 -164 
18.8 6.027 -177 2.55 4 6.29 4 8.0839 173 


3 26.8 6.820 -155 2.58 -1 Q.29 -2 8.022 -176 


58.8 6.046 -119 2.59 -10 0.29 -18 8.838 -133 
= =| 166.86 6.8384 -111 2.58 -22 0.29 -21 2.864 “139 
H 150.6 6.138 -110 2.58 -34 8.28 -32 @.106 -150 
= 260.9 6.184 -110 2.58 -46 0.27 -43 0.148 -163 
32 258.6 0.246 -116 2.58 -58 0.26 -34 0.202 17? 
ws o 366.6 8.306 -125 2.56 -78 9.25 -66 @.245 164 
Ss P 350.6 8.355 -132 2.55 -82 0.23 -76 0.284 154 
= 

1 












10 50 100 150 200 250 300 V_=412 Vde 
FREQUENCY - MHz cc 
* FREQUENCY VSWR VSWR GAIN 
Power Output MHZ IN OUT DB 
5.00 1.1 1.1 7.7 
12 16.00 1.0 1.1 $.0 
20.00 1.0 1.0 8.1 
50.00 1.1 1.1 8.1 
11 100.00 1.2 1.1 8.1 
5 150.00 1.3 1.2 8.1 
Ss 200.08 1.5 1.4 8.1 
—{ 250.00 1.7 1.5 8.1 
= 300.00 1.9 1.7 8.0 
3 350.00 2.1 1.8 8.0 
ee 
as 
Ss 
a. e 
Linear S-Parameters 
T FREQUENCY $11 $21 $12 $22 
4 
10 50 100 150 200 250 300 MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
FREQUENCY - MHz 
a , : 5.0 8.031 -166 2.43 11 0.27 18 8.059 -169 
at 1 dB Gain Compression 18.9 @.014 175 2.51 4 0.28 4 0.031 163 
20.0 @.010 -120 2.55 -1 6.28 -2 @.0@11 -173 
50.0 6.645 -103 2.55 -18 @.29 -10 @.035 -117 
100.8 0.087 -103 2.55 -22 0.28 -21 @.0e65 -129 
150.8 @.134 -195 2.55 -35 0.27 -32 @.109 -142 
Input/Output VSWR 200.0 @.191 -107 2.54 -47 0.27 -43 6.150 -162 
250.0 @.252 -114 2.53 -59 6.25 -54 6.206 -178 
300.0 @.313 -124 2.52 “71 0.24 -65 0.247 168 
2.5:1 350.0 @.360 -131 2.51 -84 0.23 -?7 8.289 158 
2.0:1 
= 
(7) 
=> 
1.5:1 








1.0:159"50“t00 150-200-280 ~300 
FREQUENCY - MHz 


Intercept Points 


50 






INTERCEPT POINT-dBm 


150 200 250 300 
Tata ~ MHz 
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WJ-A70-1 


10 TO 250 MHz 


TO-8 CASCADABLE AMPLIFIER 





@ LOW NOISE 1.8 dB (TYP.) 


@ HIGH EFFICIENCY: 14dBm P.O. (TYP.) 


AT 15 mA CURRENT 


Specifications* 


Characteristics Typical 
Frequency (Min.) 5-300 MHz 
Small Signal Gain (Min.) 8.0 dB 

Gain Flatness (Max.) 20.308 
Noise Figure (Max.) 


Power Output at 1 dB 
Compression (Min.) 


14.0 dBm 


VSWR (Max.) Input/Output 


DC Current (Max.) at 15 Volts 


* Measured in a 50 - ohm system at +15 Vdc Nominal. 


Guaranteed 
0° -50°C -54°C - +85°C 
10-250 MHz 10-250 MHz 
7.56 dB 7Q0.0B 
+0.5 dB +0,.7 dB 
2.8 dB 
13.0 dBm 12.5 dBm 
253.1 
19 mA 





Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ..............+.++.++. 44dBm (Typ.) 


Second Order Two Tone Intercept Point... . 
Third Order Two Tone Intercept Point ..... 
Absolute Maximum Ratings 


Storage Temperature...........2.0008:5 
Maximum Case Temperature............ 
Maximum DC Voltage ...........00005 
Maximum Continuous RF Input Power.... . 
Maximum Short Term RF Input Power.... . 


Maximum Peak Power ...........e.e.000: 


““S"’ Series Burn-In Temperature (Case) .... 


Weight approximately 2.0 grams (0.07 oz. 
174 


— 


. 38 dBm (Typ.) 
. 28 dBm (Typ.) 


-62°C to +125°C 
pea 0°. o 
ian ae elo Volts 
ce es TSE 
. » +50 Milliwatts 
(1 Minute Max.) 
oe ove WS Wart 
(3 usec Max.) 
Sate oe 





Outline Drawings 


A70-1 
0.450 
y os (aye 
~ 0.200 0.025 (0.63) 
(5.08) : + 
h | i 











(4. 


+0.001 


IA. 
0.185 + 0.015 {+ 0.018 “pgp (0.45) 0 
0.500 + 0.002 |_| 4 PINS 
(1270 


70) 


GROUND 
50-O0HM OUTPUT 


45° + 3° 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


CA70-1 


0.500 
(12.70) 


a" DC BIAS ral 37 


0.820 
™~ (20.82) 
1. ——— 
PRODUCT LABEL AREA 


0.375 
PLACES 
0.460 io Oe aie ib 








GND 4? 
LF ener A A 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES 0.460 
0.460 + 0.010 9) |__ (11.68) 


MOUNTING (11.68 + 0.25) 


SURFACE 0,180 __ 


MOUNTING HOLE 

2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 

(4) PLACES 


0.320 + 0.010 
(8.12 + 0.25) 








elie 


25 
)) 0.095 9-250 


(2.41) (6-35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C Typical Automatic Test Data 


Gain vs. Frequency vs. Temperature V. f +15 Vde 


FREQUENCY ¥VSWR VSWR GAIN 
MHZ IN OUT 


o 
oo 


5.60 
10.66 
26.060 
50.06 

100.68 
156.68 
266.86 
250.88 
300.08 
350.08 


eseemttmlmCcOOUmUmCOmUCOTFCCCOm OO 
WDH AWN & &— & 
—_ — © et PF Pt Pt OP Pe 
ese e@HhmftmlmtmUmUCOmUCOUCCOUCCOmO 
NOM AWH ee & & 
NOODOM OOOO 
e e« e 8 e e 8 #8 8 & 
WO NNHAW AWAD 


OD ot oe ee et oe et ot Fe et 





10 50 100 150 200 250 300 Linear S-Parameters 
FREQUENCY - MHz 


FREQUENCY S11 S21 $12 S22 

.., ° MHZ MAG ANG MAG ANG MAG ANG MAG ANG 

Noise Figure 
5.6 6.058 +169 2.56 10 6.28 9 6.875 -165 
16.6 6.851 -172 2.61 ic 0.29 3 0.857 -174 


3 20.6 8.850 -166 2.62 -2 0.29 -3 0.649 -171 
56.8 0.668 -147 2.61 -11 8.29 -1l2 @.868 “155 
160.6 8.893 -136 2.59 -24 0.29 -24 0.080 -157 
158.6 6.128 -138 2.57 -36 6.28 -36 @.115 -162 
) 268.8 8.175 -126 2.56 -48 6.27 -48 6.152 “175 
256.4 6.228 -132 2.54 -61 @.27 -68 0.196 173 
366.4 8.281 -141 2.52 “73 0.26 -72 0.223 162 
356.6 8.313 -148 2.56 -86 0.25 -85 0.249 135 
1 


10 = (50 100 150 200 250 300 


NOISE FIGURE-dB 









FREQUENCY - MHz Vee = +12 Vde 
* FREQUENCY VSWR VSWR GAIN 
Power Output MHZ IN OUT DB 
5.00 1.1 1.1 8.2 
18 10.00 1.1 1.1 &.4 
20.80 1.1 1.1 8.4 
7 50.00 1.1 1.1 8.3 
| 100.00 1.2 1.2 8.2 
= 150.00 1.3 1.3 8.2 
S 16 200.00 1.4 1.4 g.1 
e 258.08 1.6 1.5 8.0 
= 300.00 1.8 1.6 8.8 
5 15 350.00 1.9 1.7 7.9 
3 
& 
a'4 
i: Linear S-Parameters 
12 FREQUENCY S11 $21 $12 $22 
10 50 100 150 200 250 300 MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
FREQUENCY - MHz 
* : ; 5.0 @.047 -154 2.57 9 @.29 9 @.061 -153 
at 1 dB Gain Compression 10.0 @.041 -160 2.62 3 0.29 2 @.046 -166 
20.8 @.040 -155 2.62 -2 0.29 -3 @.040 -161 
50.0 @.064 -135 2.68 -12 0.29 -12 @.857 -144 
' 10 VSWR 100.0 0.094 -128 2.58 -24 0.29 -24 @.080 -148 
nout/Output 150.0 @.132 -125 2.56 -37 0.28 -36 @.119 -156 
Pp Pp 200.0 @.181 -124 2.55 -49 0.27 -48 @.159  -170 
250.0 0.234 -130 2.53 -62 0.27 -60 @.205 17? 
954 300.0 8.288 -140 2.508 94 0.26 -73 0.234 166 
9: 350.0 @.320 -148 2.47 -87 6.25 -85 0.259 159 
2.0:1 
= 


=> 
15:1 





1.0:1 


10 50 100 150 200 250 300 
FREQUENCY - MHz 


Intercept Points 


60, 





INTERCEPT POINT -dBm 
oS 


at 8000 80 00280 300 
FREQUENCY - MHz 
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WJ-A70-2 


10 TO 250 MHz 


TO-8 CASCADABLE AMPLIFIER 





LOW NOISE: 2.2 dB (TYP.) 


AT +15 Vdc (TYP.) 


Specifications* 
Guaranteed 

Characteristics Typical 0° -50°C -54°C - +85°C 
Frequency (Min.) 10-300 MHz 10-250 MHz 10-250 MHz 
Small Signal Gain (Min.) 

10-50 7.0 dB 6.5 dB 6.0 dB 

50-250 7.5 dB 7.0 dB 6.5 dB 
Gain Flatness (Max.) +0.4 dB +0.8 dB +1.0 dB 
Noise Figure (Max.) 2.2 dB 2.7 dB 3.2 dB 
Power Output at 1 dB 
Compression (Min.) +19.0 dBm +18.0 dBm 17.5 dBm 
VSWR (Max.) Input/Output 

2) 

DC Current (Max.) at 15 Volts 29 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................... 45 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... 40 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... 35 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature... .. 2. ee be ww ee ee ee 


HIGH OUTPUT POWER: +19 dBm (TYP.) 
AIGH THIRD ORDER IP: +36-dbm (Th YP.) 
LOW POWER SUPPLY DRAIN: 25 mA 





Maximum Case Temperature.................. 00000 eee ee io 0 
Praximum OG VWoHage o 3. ef onc 6 4cacs 4 eae BO a we es ee RS Fl? Vols 
Maximum Continuous RF Input Power......................... +13 dBm 
Maximum Short Term RF Input Power......................-... +17 dBm 


Wiaximum Peak Power... 2.4 fn SS ee oe Sa eh eee Se 0.5 Watt 


"SS" Series Burn-in Temperature... ....... 2.2.2.2... 00. e eee eee 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 















A70-2 
0.450 
= ate (iat) DA. = 
0.200 poe (0.63) 
65. os 
+0.001 
TO. (0.45) DIA. 
0. 15 : soot |, 015 sant ft 002 so 38 
1270 
0300 +0010 
DIA. B.C GROUND 
50-0HM INPUT ~ 50-OHM OUTPUT 
0,033 
+ DC VOLTAGE (084) | 
A5° + 3° 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 





























CA70-2 
ms 0.820 
™~ (20.82) 
1.000 ‘a 
(25.40) =i: 
‘ PRODUCT LABEL AREA 
___ 0.375 
TYP (2) PLACES 
0.500 0.460 (9.52) PAA) 0.310 
(12.70) (11.68) DC BIAS gate 
pes GND ee 
RF CONNECTOR A A 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) tf PLACES _. 0.460 
0.460 + 0.010 ™ (11.68) 
MOUNTING (11.68 + 0.25) 7 
SURFACE 0.180 MOUNTING HOLE 
es al 2-56 UNC -2B X 0.15 DEEP 
baal INSERT 
4) PLACES 
0.810 + 0.010 A e 0.320 + 0.010 
(20.57-.0.25) 0.095 a ele (8.12 + 0.25) 
(2.41) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C Typical Automatic Test Data 












Gain vs. Frequency vs. Temperature Vis = +15 Vde 
10 FREQUENCY WSWR YSWR GAIN 
MHZ IN OUT DB 
5.60 1.5 1.6 #26 
10.00 1.3 1.3 8.8 
20.00 1.2 1.2 8.1 
a 50.00 1.2 1.2 8.2 
vv 140.06 1.2 1.2 8.2 
= 156.00 1.2 1.2 8.2 
oS 200.00 1.3 1.3 8.2 
256.60 1.5 1.5 8.2 
300.00 1.? 1.6 8.1 
350.00 1.8 1.7 8.1 
7 . 
10 50 100 150 200 250 300 Linear S-Parameters 
FREQUENCY - MHz 
FREQUENCY $11 $21 $12 $22 
. : MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
Noise Figure 
5.8 a. 208 127 2.40 21 0.27 21 @.227 146 
18.8 @.133 143 2.50 16 @.28 9 6.146 143 
20.6 @.181 154 2.54 2 0.29 2 6.105 149 
3 54.0 @.082 -179 2.57 -9 @.29 -9 @.a78 167 
se 100.6 @.ase -158 2.57 =o 0.28 -21 6.085 172 
2 154.6 @.109 -142 2.57 -33 0.28 -33 8.189 174 
us 200.6 8.145 -136 2.57 -44 @.27 -44 @.144 166 
3 250.6 @.197 9-129 2.56 -56 6.27 -55 @.192 156 
= 200.6 @.251 -134 2.55 -68 0.26 -67 @.226 145 
us 350.6 a.292 -138 2.55 -30 0.25 -72 0.246 135 
2 
z= 
1 
‘10 50 100 150 200 250 300 V._=+12 Vde 
FREQUENCY - MHz ce 
FREGUENCY VSWR VSWR GAIN 
* MHZ IN OUT DE 
Power Output 
5.00 1.2 i 8.8 
14.00 1.2 1.2 5.2 
22 20.00 1.1 1.1 8.3 
50.06 1.2 1.1 8.3 
190.06 1.2 1.2 8.2 
"1 154. a0 1.3 1.3 8.2 
e 200.00 1.4 1.4 8.2 
==} 258.00 1.5 1.5 8.2 
~ 90 300.08 1.7 1.6 &.1 
= 356.06 1.3 1.7 3.1 
— 
— 
S 
19 
° Linear S-Parameters 
18 
7 FREGUENCY S11 $21 $12 S22 
10 50 100 150 500 950 300 MHZ MAG FANG MAG ANG MAG ANG MAG ANG 
FREQUENCY - MHz 5.0 a. 086 163 2,52 12 a.29 12 @.101 172 
ea) a. a6? 178 2.60 -1 @.29 -2 @.G67 173 
5o.0 B.ar7s  -160 2.68 -18 @.29 “te @.067  -171 
160.6 a9. -145 2.58 ao 8.28 -22 @.0f1 -172 
154.0 @.119  -133 2.58 -34 8.28 -34 @.112  -175 
Input/Output VSWR 200.6 G.162 -126 2.58 -46 a.27 -45 @.151 174 
250.0 ®.216 -127 2.57 -57 8.27 -57 8.200 162 
300. 6 a.27o  -134 2.55 -69 0.26 -68 @.229 159 
350.0 O.309 -138 2.54 -81 6.25 -20 8.253 140 
25:1 
2.0:1 
[os 
= 
gw 
=> 
1.5:1 
1.0:1 


10 50 100 150 200 250 300 
FREQUENCY - MHz 


Intercept Points 


INTERCEPT POINT-dBm 





FREQUENCY - MHz 
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20 TO 250 MHz 
TO-8 CASCADABLE AMPLIFIER 











© RiGh OUTPUT POWER: 42T dBm.{7 YP.) 

® LOW NOISE: 2.5 dB (T YP.) 

® HIGH THIRD ORDER IP: +34 dBm (TYP.) 

@ LOW POWER SUPPLY DRAIN: 

37 MA AT 15 Vdc 
Specifications* Outline Drawings 
Guaranteed A70-3 
Characteristics Typical 0° -50°C -54°C - +85°C 
Ae es tay DIA. ale 

Frequency (Min.) 15-300 MHz 20-250 MHz 20-250 MHz 60) ee ony 

oP —_1— 

Small Signal Gain (Min.) 0.018 0-01 (0.45) pia. 
20-50 5 Bat 0185 +00 -p me 002 
50-250 6.5 dB 0:30 + 0.010 

A. B.C. GROUND 


50-OHM OUTPUT 

















T 
Gain Flatness (Max.) +1.0dB eee. 
Noise Figure (Max.) 3.5 dB * DE-VOLTAGE 
Power Output at 1 dB 
° e DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Compression (Min.) + 005 (.13) UNLESS OTHERWISE SPECIFIED 
21.0 dBm 20.0 dBm 
VSWR (Max.) Input/Output CA70-3 
2:3: | 
0.820 
(20.82) 
DC Current (Max.) at 15 Volts 42 mA 
* Measured in a 50 - ohm system at +15 Vdc Nominal. PRODUCT LABEL AREA 
, ‘ ° 0.500 0.460 (59) MP (2) PLACES 
Typical Intermodulation Performance at 25°C (12.70) (11.68) ete. OUR CU 
Second Order Harmonic Intercept Point ...............0200- 50 dBm (Typ.) ' er Be 2 a 
D9 
Second Order Two Tone Intercept Pee ee Oe Ki eee ee oar a 45 dBm (Typ.) iI RF CONNECTOR a TF 0.450 
Third Order Two Tone Intercept Point..............2.ece+ 34 dBm (Typ.) ran be La ' ia 
460 + 0. ba (11.68) 
é ‘ MOUNTING * 
Absolute Maximum Ratings mae ae 
Storage Temperature... 2... ee cece ee cee eeees -62°C to +125°C : a Hee Ue THREADED INSERT a 
° Ci. (4) PLACES 
Maximum Case Temperature...........0 000 eee ee eceeceeeuaue 120 © Soe Pe ee 
WII PUNTE IDG VOIR es oh eie oe sv oe nd eee es bk ee ek ee oe +17 Volts PSE ee 0250 (8.12 + 0.25) 
Maximum Continuous RF Input Power..............0000cceeae +15 dBm ea) 
Maximum Short Term RF Input Power..............00000. 100 Milliwatts * 018 (38) UNLESS OTHERWISE SPECIFIED 
(1 Minute Max.) 
WEDIMUAY POR POWGE Soa eos ee os a tk ee as co wa eee as oak 0.5 Watt 
(3 usec Max.) 
“S” Series Burn-In Temperature (Case). .........0.ececeeececeeae 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C Typical Automatic Test Data 











: mY 
Gain vs. Frequency vs. Temperature Vee = +15 Vde 
FREQUENCY VSWR VSWR GAIN 
MHe IN OUT DB 
5.00 2.6 2.8 6.1 
16.60 1.7 1.8 7.3 
26.06 1.4 1.5 Cet 
ies 56.00 12 1.2 a.a 
au 160.08 1.2 1.2 Bed 
= 150.00 1.3 1.3 Bed 
i} 268.60 1.4 1.4 $l 
250.08 1.6 1.6 8.68 
366.00 1.8 1.7 $.@ 
358.60 2.08 1.8 7.9 
5 ; 
10 «6500 100 150 200 280 300 Linear S-Parameters 
FREQUENCY - MHz 
FREGUENCY S$1li $21 S$i2 S22 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
Noise Figure 5.8 6.448 142 2.63 383 6.23 37 6.468 149 
16.8 8.276 135 2.33 19 @.26 18 6.287 136 
3 26.8 6.176 146 2.44 7 @.27 6 6.187 135 
50.6 6.116 161 2.51 -7? 6.28 -7 6.169 144 
[~~] 1466.6 6.095 -173 2.53 -21 6.28 -22 6.899 153 
, 158.48 6.112 -149 2.54 -34 6.28 -35 6.121 158 
e 268.8 6.153 -124 2.53 -47 O.27 -48 6.164 151 
Oo? 250.8 6.217 -133 2.52 -66 6.26 -60 6.222 144 
i. 2660.8 6.284 -138 2.51 -73 6.25 -73 6.258 133 
a 350.6 6.335 -145 2.48 -37 0.24 -3r 6.294 123 
J 
1 
10 50 100 +150 200 4.250 300 VY =+412 Vdc 
FREQUENCY - MHz cc 
FREQUENCY VSWR ¥VSHR GAIN 
MHZ IN OUT DEB 
Power Output * 
5.00 1.3 1.3 7.8 
16.06 1.2 1.2 8.1 
26.606 1.2 1.2 8.2 
56.600 1.2 1.2 $.2 
166.66 1.2 1.2 s.2 
156.00 1.3 1.3 S.2 
& 200.00 1.4 1.4 g.1 
> 250.00 erg 1.6 B.1 
5 360.060 1.9 1.7 3.6 
= 3508.66 z.l 1.9 7.9 
— 
eo 
ce 
tas 
= . 
= Linear S-Parameters 
19 FREQUENCY DEY LIN & REL 6B GAIN DEV ABS GAIN GROUP DELAY 
10 50 100 150 200 250 300 MHZ DEG DEG DE DE NSEC 
FREQUENCY - MHz 5.9 9.56 4.06 -0.85 ra 5.321 
*at 1 dB Gain Compression 14.8 1.33 -3.60 6.24 $.05 1.919 
26.8 -2.74 -16.51 4.35 $.16 8.965 
50.8 -4.64 -26,.92 6.46 $.21 8.724 
166.0 -3.64 -4@.13 6.38 8.13 6.717 
156.4 -2.26 -52.35 O. 36 6.17 8.719 
266.6 -1.66 -65.35 8.33 $8.14 B.red 
Input/Output VSWR 2580.@ B.2F -7e.82 8.27 $.68 @.7d2 
266.6 1.27 -92.63 8.15 ?.39 @.61%3 
‘ 356.8 1.35 -1605.52 6.65 7.38F o.7s4 
2.5:1 
2.0:1 
Cc 
=> 2 
(7) 
> 






10 50 100 150 200 250 300 
FREQUENCY - MHz 


Intercept Points 


INTERCEPT POINT-dBm 
3 





10 50 100 150 200 250 300 
FREQUENCY - MHz 
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WJ-A7/1 


» TO 200 MHz 
TO-8 CASCADABLE AMPLIFIER 


e LOW NOISE: 2.1 dB (TYP.) 
e HIGH GAIN: 18 dB (TYP.) 
e LOW VSWR: < 1.4:1 (TYP.) 


Specifications* 


Guaranteed 


Characteristi 
aracteristics Oenen BAe Ee C 


Typical 





Frequency (Min.) 1-300 MHz | 5-200 MHz} 5-200 MHz 
Small Signal Gain (Min.) 18.0 dB 16.5 dB 16.0 dB 
Gain Flatness (Max.) < 20.5 ab +0.8 dB +1.0 dB 
Noise Figure (Max.) 2.1 dB 2.5dB 2.8 dB 
Power Output at 1 dB Compression (Min.) | -2.5dBm | -3.0 dBm -3.5 dBm 
VSWR (Max.) Input/Output ie a 1.9:1 21054 
DC Current (Max.) at 15 Volts 9mA 11 mA 13 mA 


*Measured in a 50-ohm system at +15 Vde Nominal. 


Typical Intermodulation Performance at 25°C 

+18.5 dBm (Typ.) 
Second Order Two Tone Intercept Point.................. +11-505m (Typ.) 
Third Order Two Tone Intercept Point..................... +10 dBm (Typ.) 


Second Order Harmonic Intercept Point .................. 


Absolute Maximum Ratings 


Storage Temperature............... WS SAL ee eee: -62°C to +125°C 
Maximum Case Temperature...................0 000 cece eee eeee 125°C 
haximun DC Woltege . cc oa pen oo kee oe eee Sw ne dk wo +18 Volts 
Maximum Continuous RF Input Power......................... +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.)........... +50 Milliwatts 
Vien ean POWOE. "oo ores, oe Yo bw a ae BOE Se a ee 0.5 Watt 

(3 usec Max.) 
“S" Series Burn-In Temperature (Case).................-...0.000. 196°C 
Weight = approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 










A71 
0.450 

' Aa enya 
0.200 he 025 (0.63) 
6.08) oY 08) 

eet 

+0.001 
0.018 (0.45) DIA. 
0. ae - s 015 oy “ai ees so 
0.300 + 0.010 
DIA. B.C GROUND 
50-OHM OUTPUT 


50-OHM INPUT ~ 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 














CA71 
0.820 
(20.82) 
PRODUCT LABEL AREA 
___ 0.375 
0.500 0.460 igen at eee a 
Si se DC BIAS ota (7.87) 
T aio YH 
RF CONNECTOR A A 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES _ 0.460 
0.460 + 0.010 eS ~ (11.68) 
MOUNTING (11.68 + 0.25) 


SURFACE 


MOUNTING HOLE 
2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 


0.180 
(4.57) 7 (4.57) 7 aa v. 





, ..P (d) PLACES 
0.810 + 0.010 
0.320 + 0.010 
(20.57 + 0.25) — (8.12 + 0.25) 
(2.41) (6-35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA71 is standard WJ-A71 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 











0 50 100 150 200 250 300 
FREQUENCY - MHz 





9 &@ 3S 75 100: 125 150 175-200 225 -. 250 
FREQUENCY - MHz 


Power Output* 


50 100 150 200 
FREQUENCY - MHz 


“at 1 dB Gain Compression 





FREQUENCY - MHz 


Typical Automatic Test Data 


Vcc = 15 V 


FRE LISP WSF SAIN 
1 id | ps PL Cin COWIT 3 { C1E 4 


1A. 1.43 1.45 13.39 
13, 1.34 1.43 18.E2 
2H. 1.23 1.42 1f.2i 
23. lai? 1.46 17.45 
AeA. 1.27 1 ee 16.71 
Linear S-Parameters 
FRED 511 S21 S12 So 
MHZ MAG AMG MAG Anis MAG AMG MAIS Aidt 
14a, 178 -12¢.373 3.385 135.14 . AES —-. oS « 185) 
158. 147 -14.3F° 5.144 177.41 467 “S.cc ode 
CAA, . 182 —S.c4 7.566 33.46 wel -14.33 ~1lre 
238. Are 2eo.49 7°. 454 r4.37 fe — 1. IS . LS 
SHA. -l21 6d¢o4 FF. ee SS, 44 2276 -1{3.3° Fenda 
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WJ-A72 


> TO 500 MHz 





TO-8 CASCADABLE AMPLIFIER 


® LOW POWER DRAIN: 150 mW, 
Vee =S VOLTS 

® HIGH OUTPUT LEVEE WITR 
LOW Vcc: +12 dBm, 5 VOLTS 
(TYP.) 

e LOW NOISE: 4.0 dB, 
Vec =5 VOLTS 

@e HIGH THIRD ORDER L-P.: 
+31 dBm, Vcc =8 VOLTS 


Specifications* 


Characteristics 


Frequency (Min.) 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output at 1 dB Compression (Min.) 
Vec =5V 
Vec =8V 

VSWR (Max.) Input/Output 


DC Current (Max.) at 5 Volts 


*Measured in a 50-ohm system at +5 Vde Nominal. 


Typical Intermodulation 
Performance at 25°C 


Second Order Harmonic Intercept 

+46 dBm (Typ.), 5 V 
+48 dBm (Typ.), 6 V 
+50 dBm (Typ.), 8 V 


Second Order Two Tone Intercept 

+40 dBm (Typ.), 5 V 
+42 dBm (Typ.), 6 V 
+44 dBm (Typ.), 8 V 
Third Order Two Tone Intercept 

+27 dBm (Typ.), 5 V 
+31 dBm (Typ.), 8 V 


Weight 
approximately 2.0 grams (0.07 oz.) 
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Absolute Maximum Ratings 














Tvvical Guaranteed Storage 
a 0° -50°C -54°C - +85°C Temperature ... . -62°C to +125°C 
Maximum Case 
Temperature ........... 196 € 
2-650 MHz | 5-500 MHz 5-500 MHz Maximum DC 
Voltage............. +9 Volts 
14.7 dB 14.0 dB 13.508 Ravinia 
Continuous RF 
<#0.2dB | 20.7 dB #1.0 dB Input Power ......... +13 dBm 
4 Maximum Short 
.0 dB 5.0 dB 5.5 dB Tatm RE 
Input Power ...... +50 Milliwatts 
Maximum Peak 
+12.5 dBm | +11.5dBm | +11.0 dBm PoWOr <3 35 2. Cees 0.5 Watt 
+16.5 dBm | +15.0 dBm +14.5 dBm (3 usec Max.) 
c . "S” Series Burn-in 5 
1.3.1 1721 1.8:1 Temperature (Case)....... 126.C 
30 mA 33 mA 35 mA 
Outline Drawings 
A72 CA72 
0.450 0.820 
Lay (11.41) A. fas ea a 
0.200 0.025 (0.63) 1.000 {iP 
608) | y (25.40) “a_i 
A | [3 PRODUCT LABEL AREA 
—~{<+-0.018 °0.008 (0.45) DIA, 0.375 
eo fre __[osn 8 ee “on 0.500 0.460 Nadi ac ov 
| ee ne ee DC BIAS sal (7.87) 
0.300 + 0.010 =o 
DIA. B.C r np 
CONNECTOR . 
ileal aioe aah hdd 0.310 INPUT SMA JACK (FEMALE) | eee 
(7.87) (2) PLACES 0.460 
ree ei ree ™ (11.68) 
ioe an ealeraee tte ys 
; i -2B X 0.15 DEEP 
rae ak THREADED INSERT 
y “Oy. (4) PLACES 
0.810 + 0.010 i: 
ee ens 025” | goa 1 = tan a 


(2.41) (6.99) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA72 is standard WJ-A72 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 

















Vec =5V 
PREG LIS LIKE WISLIF GAIN 
NH NM OUT TY: 
100.0 tad 10 $409 
4 cOO. it tee ta .o. 
10 100 200 300 400 500 #600 = i! tet a 
100, 1 {2 14.6 
FREQUENCY - MHz S00, 1.3 ho 446 
600. 1.5 1.5 4.9 
Linear S-Parameters 
10 «100-200 300 400s 500 OD ys ery 
FREQUENCY - MHz C 
FREQ G11 G2 t Gt2 See 
MHZ HAG ANG MAG FING MAG ANG MAG ANG 
TGQ, . a6 -173.3 S.4de 15e¢.3 11 -8.9 . Ge 172.2 
coe, . red “187.8 5.48 130.5 wil 14.@ 82 cea 
oa r ry -t os 5.45 1 a, le 1.a . G4 ef] ry 
10 «6100 «©6200 )= 300 400)» 500 = 600 400. ee ioe a 5.39 Be "13 30.7 7 $168.2 
FREQUENCY -.MHz sa. 215 0 --182.8 © ©65.29 64.0 w1i4 41.9 18 173.6 
BOC 6190 152.9 «45, 55 fe aes RS 55.8 .19 147.7 
; ; 7a0, 22 152.5 5.82 6.4 .i8 75.6 32 11.4 
pone Figure B00, | 42 69.8 5.76 -35.9 1.20 -!04.8 52 62.5 
so 6 
1 Vcc at 8V 
CLL) penne 
=p oe IB 9 sen OO 
2 |= Sen ee oe A | | 
re ie ee — FREQ LISLIR: LIC LIRE GAI 
2 3 i /~+Vec at 5V MHS N Cut ba) 
2 1030 100 200 300 400 500 100. 2 a | 14.9 
FREQUE 200. i. i.1 i3.0 
poner om 300. «1.0 1.1 0615.0 
400. 1.2 oe 14.6 
Power Output* sag. 1.8 t.1 14.8 
E 18 600. 1.5 13 15.1 
2" A 
© 16 
a —_ 
Eu Vec 8V 
pa FREG! S11  $e1 Siz@ S22 
uw 12 MH MAG FING MAG FANG MAG ANG MAG ANG 
= 10 100 200 300 400 500 “6 é = 7 : Pe 
a. FREQUENCY - aa, a? {1Te.2 a.5 152.8 wit 4.6 ‘ 157.8 
x ?; u a MHz coq. . O4 161.8 5.62 $31.3 1! -15.0 a3 140.6 
at 1 dB Gain Compression 300. 02 69.1 5.60 111.7 12 -@26 1.03 1982 
40a, . Py “79.0 S. 53 aa. 1 e te --32., 1 a3 pia Fe 
sag. 14 94.5 S51 7.6 212 -43.4 05 158.9 
600. 19 1232.4 S.66 42.6 215 --56. 1 12 141.5 
rea, ~ca 166.9 é6.G2 i4.4 Pe ord 74.1 24 1:6.7 
saa, e a! g2.8 6. 41 24, 2 e 1a --160, 4 ~46 68, 1 





0 
2 5 100 200 300 400 500 600 700 
FREQUENCY - MHz 


Intercept Point 
Sa 


32 





- 
= 10 100 200 300 400 500 
FREQUENCY - MHz 


Current Drain vs. Vcc 


50 
< 40 
_ 
2 
Lu 
[a ag 
ce 
= 30 

20 

4 5 6 7 8 
Vec- VOLTS 
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WJ-A73 


3 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


e HIGH GAIN — TWO STAGES: 
32 dB (TYP.) 
e LOW NOISE: 3.5 dB (TYP.) 


® +150Bm THIRD ORDER I.P. 


e LOW VSWR: < 1.4:1 (TYP.) 

Specifications* 

Characteristics Typical rs : gers +85°C 
Frequency (Min.) 1-600 MHz | 5-500 MHz} 5-500 MHz 
Small Signal Gain (Min.) 320 06 30.0 dB 29.0 dB 
Gain Flatness (Max.) — 202508 | 20,7 cb +1.0 dB 
Noise Figure (Max.) 3.5 dB 4.0dB 4.5 dB 
Power Output at 1 dB Compression (Min.) | +1.5dBm | +1.0 dBm +0.5 dBm 
VSWR (Max.) Input/Output < Ae 1:83 2021 

DC Current (Max.) at 15 Volts 20 mA 23 mA 25 mA 





* Measured in a 50-ohm system at +15 Vde Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point .................... +26 dBm (Typ.) 
Second Order Two Tone Intercept Point.................. +19.5 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... +15 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature... 4c.) 20. . cee eee ee ba eee ets -62°C to +125°C 
Maximum Case Temperature................0 0000 eee eee eee eee 125°C 
ROARING ie VGIIANG 2c Glaus DE RS De ee ee ewe en Ow ew ee +17 Volts 
Maximum Continuous RF Input Power.......................... +6 dBm 
Maximum Short Term RF Input Power (1 Minute Maximum) ....... +50 Milliwatts 
PAA Siihs Peae POWER! 5 occ <0 o5ls we eR oe wa eee wee ke wR 0.5 Watt 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 


A73 


0.450 
’ — CE eal eae 


0.200 So (0.63) 


(5.08) | 
| . 


+0.001 

0.185 + 0.015 eo ae 

(4.70) oe eee | PINS 
(12.70) 
DIA. 







0.300 + 0.010 
DIA. B.C. 


50-OHM INPUT 


GROUND 
50-0HM OUTPUT 


+ DC VOLTAGE 





45° + 3° 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


CA73 


Y 
1.000 qi— 
(25.40) q_ wi 
i} 





PRODUCT LABEL AREA 


<-9.375 typ (2) PLACES 
(9.52) 0.310 
7.87 


0.460 
(11.68) 


—« 


0.500 
(12.70) 











E GND 

RF CONNECTOR A 
SMA JACK (FEMALE) (11.43) 
(2) PLACES 

0.460 + 0.010 ™ (11.68 

MOUNTING (11.68 + 0.25) Sie 


0.310 
(7.87) 


INPUT 


— 


SURFACE 0.180 MOUNTING HOLE 
2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 


2 (4) PLACES 
A : 0.320 + 0.010 
0.25 (8.12 + 0.25) 

ors 638 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 





0.810 + 0.010 
(20.57 + 0.25) 


*WJ-CA73 is standard WJ-A73 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 


Gain Vec =15V 


PREG LIS WSR GAIN 
MU> IH OWT LE 





1aa, ae hep 31.3 
SAG, LS ) ee" 31.53 
344, 1.3 i.4 31.3 
444, 1.2 1. 3 31.5 
Sau te 1 Bea 31.3 
BG 1.3 Lek 34.5 
5 50 100 200 300 400 500 600 
FREQUENCY - MHz Linear S-Parameters 
FREG S11 S21 S12 S22 


Noise Figure MHz HAG ANG MAG ANG MAG AMG MAG ANG 





6 194, » HE —S3.1'- 39.29 -25.4 41 FS. meee | 169.5 
SH, .12 -139.2 39.24 =O. 41 =4.4 28 161.7 
344. 213 “{52.2 38.97 —-99.1 91 a4. if i4s.1 
5 4g, .a9 In6.9 Sa. rs =l22.5 41 31.5 -1i 113.3 
SHG, ys 26.1 36.51 —1 oT «= ~O1 43.7 » G4 (fess 
eoG, i -44.0 34.54 159.2 G1 62.5 . a4 —8o.6 


w 


NOISE FIGURE - dB 
> 





5 100 200 300 400 500 
FREQUENCY - MHz 


Power Output* 


5 


> 


w 


NO 


POWER OUTPUT - dBm 


5 50 100 200 300 400 500 600 
FREQUENCY - MHz 


* at 1 dB Gain Compression 


sae 





“4 10 100 200 300 400 500 600 
FREQUENCY - MHz 
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WJ-A/4 


2» TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ HIGH GAIN — TWO STAGES: 
30.0 dB (T-YP.} 

e MEDIUM OUTPUT LEVEL: 
+8.5 dBm (TYP.) 

e WIDE POWER SUPPLY RANGE: 
+o FO 1S VOR TS 

e@ LOW VSWR: < 1.3:1 (TYP.) 

















Specifications* Outline Drawings 
“ ; Guaranteed 
Characterist Typical ee: ; 74 
phi te cae 0°-50°C -54°C - +85°C = 
a ee ' + iia) DIA. hat 
Frequency (Min.) 1-600 MHz | 5-500 MHz | 5-500 MHz 68) Cob “ 
oe _t — 

; : +0.001 
Small Signal Gain (Min.) 30.0 dB 28.0 dB 27.0 dB 018 001 ie TTT ) DIA. 
Gain Flatness (Max.) <+0.25 dB +0.7 dB +1.0dB 
Noise Figure (Max.) 4.7 dB 5.5 dB 6.0 dB 
Power Output at 1 dB Compression (Min.) | +8.5 dBm +7.0 dBm +7.0 dBm 
VSWR (Max.) Input/Output < 1.331 831 20: 1 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 
DC Current (Max.) at 15 Volts 40 mA 42 mA 44 mA +006 (13) UNLESS OTHERWISE SPECIFIED 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
CA74 
Typical Intermodulation Performance at 25°C ee 
Second Order Harmonic Intercept Point ................... +36 dBm (Typ.) 
Second Order Two-Tone Intercept Point................... +33 dBm (Typ.) - PRODUCT LABEL AREA 
Third Order Two-Tone Intercept Point.................... +20 dBm (Typ.) 0.500 0.460 (6.50) ee ae ste 
ee 4 DC BIAS OUTPUT} (7.87) 
mae ' 


Absolute Maximum Ratings 





ae A 0.450 


Fe Gen 

: RF CONNECTOR 

0.310 INPUT SMA JACK (FEMALE) (11.43) 
(2) PLACES 








Storage Temporatufe... 2... oe ee eee “62 6 to+125 C Mn ee ~ fet 

Maximum Case Temperature.............0.... 0.0.00. e eee eee 125°C crear ane MOUNTING HOLE 

Maximum DC Voltage ...........020202. 0.000000 eee ee #7 -Vols — THREADED INSERT aa 
. . ‘a 6.6.) 

cielo Continuous RF Input Power. . . See ey ee a ei Ae boxe tb 00 * 0.010 

Maximum Short Term RF Input Power (1 Minute Max.)........... +50 Milliwatts an (6.35) 

MEXTOURE POGR POWER 3.5. cles y v8 ainns @ ace dnt SA wae a Ae Sees SEO ve 


Weight approximately 2.0 grams (0.07 oz.) 
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ae om 125°C 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA74 is standard WJ-A74 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C ‘Typical Automatic Test Data 


Gain Vec = 15 V 


. Z PREC! LSLIF! USE GAIH 

~54°C E . : | 
Fea ee 
io 1 0 50 


00 200 300 40 
FREQUENCY - MHz 









—. 

tai 
~~ 
_ 


{ 


i 
= 
tT 


ae 
= 





—J 
_ 


0 


1 i 
—- 
—— 


_, 
—' 


= 
_ 1! 
. 
— FF pe Be pe 
. . . ® . . 


a a 
. s * . . 


i 
. . . . . . 
mm ~jm os 1 


enna ha fo fa fs 


TW 2 Ti ee 


Mm oa Pui te 
cI a 

Timi 

. 

DOU AN BB hc 


Noise Figure 
Linear S-Parameters 


ao 


FREC! S11 Sel Sle st od 
1 als MAG ANG MAG ANG MAC 


oi 
x 
tJ 
ad 
Cc 
aa 
nn 
ad 
o 
ma) 
mi 


NOISE FIGURE - dB 


4 AG, 85 ~2.9 32,31 a A at 15.8 161 72.4 
AG, AS -~26.6 32.86 -74.7 spl 1.2 as 15.2 

S004 a7 ~33,3 34.03 -111.5 apt 11.6 EEE 140.4 

3 1AM, 18 -35.2 34.46 -150.5 Ad 2.6 «GIES 127.3 
10 30 100 200 300 500 Sec. 15 47.8 33.81 168.2 At 5.5 16 133.3 
FREQUENCY -MHz 5 ce -65.6 31.72 127.6 a a7 1% 136.1 

7A, a ~99, 1° 29.18 ae. 2 ay 3.1 a4 120.6 

SE 29 7=199.2 25.79 31.6 ae -~4.6 55 a1, 


Power Output* 





POWER OUTPUT - dBm 


10 100 200 300 400 500 
FREQUENCY - MHz 


* at 1 dB Gain Compression 





“4a 1 ...50 110 200300 400 500 600 
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WJ-A/4-1 


3 TO 250 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ HIGH GAIN — TWO STAGES: 
31.0:dB (TYP.) 

e MEDIUM OUTPUT LEVEL: 
+55 dBm 11 YP.) 

e WIDE POWER SUPPLY RANGE: 
+o VOTE VOETS 

© LOW VWoWR: <.7-2:1-41 YP.) 


Specifications* 


Guaranteed 


Characteristics O o 
0 -50 C 


Typical 


Frequency (Min.) 1-300 MHz | 5-250 MHz | 5-250 MHz 
Small Signal Gain (Min.) 31.0 dB 30.0 dB? 29.0 dB 
Gain Flatness (Max.) < +0.2 dB +0.7 dB =1.0':d8 
Noise Figure (Max.) 4.5dB 5.0 dB 5.5 dB 
Power Output at 1 dB Compression (Min.) | +8.5dBm | +7.0 dBm +7.0 dBm 
VSWR (Max.) Input/Output =a Oe ie 20" 
DC Current (Max.) at 15 Volts 40 mA 42 mA 44 mA 





*Measured ina 50-ohm system at +15 Vdc Nominal. 
Notes: J 
1. Specification guaranteed at 25 C. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point .................... +42 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... +34 dBm (Typ.) 
Third Order Two Tone Intercept Point ..................... +21 eBm {Typ.) 


Absolute Maximum Ratings 


Storage Temperature ...............00cc ce eee cee eeeey -62°C to +125°C 
Maximum Case Temperature..................- 000 cece cece eee 125°C 
Maximum DC Voltaue., 3.504 . ware aiet as ww oak a ws 6 ow +17 Volts 
Maximum Continuous RF Input Power.......................... +6 dBm 
Maximum Short Term RF Input Power (1 Minute Max.)........... +50 Milliwatts 
iescrinmiin Peak POWER 86. GQ os: OS es Pee es web ond od bed oe 0.5 Watt 

(3 usec Max.) 
“S” Series Burn-In Temperature (Case)... ......222022222..0 000000. 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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-54°C - +85°C 





Outline Drawings 






A74-1 
0.450 
' ae i eel cea 
0.200 0.025 (0.63) 
(5,08) ' a 
h 
+0.001 
0.018 *0.007 (9.45) DIA. 
0105 + 0016 RN es 0.002 
127 a 
0,300 + 0.010 
DIA. B.C. 
50-OHM INPUT 
+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 

















CA74-1 
0.820 
(20.82) 
PRODUCT LABEL AREA 
ars 
oo oe ~ (g's 0) TYP (2) PLACES of 
11.68 
(12.70) - - DC BIAS. OUTPUT} (7.8 ) 
' Yes | | 
e hi hit GN D Rese] 
A RF CONNECTOR A A 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87 (2) PLACES __. 0.460 
0.460 + 0.010 = ™~ (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE MOUNTING HOLE 
| | "14 2-56 UNC -2B X 0.15 DEEP 
¢* 7% THREADED INSERT 
] er. (4) PLACES 
0.810 + 0.010 
i 0.320 + 0.010 
(20.57 + 0.25) og5 0-250 | (8.12 + 0.25) 
(2.41) (8.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA74-1 is standard WJ-A74-1 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 


Gain Vcc =15V 


PREC LS LIF WSR GAL 





HHE Tt OWIT Ir: 
as 8) 2 Let wae 8 
154 Leer tot oe ee 
con Mies are ae ot 
Poh & | OE f it bey 2 
=151 5) ui eee ane a! 





10 50 100 150 200 250 300 350 Linear S-Parameters 


FREQ S11 ef 2c oee 
MHS MAG ANG NAG ANG MAG ANG NAG HANG 
Noise F ‘ae TH, 20 $42.1 35.32 “3G. 5 i “3.4 mS Se. 0 
Hea 0 fe3u0, | S42 2. 2 i 7 WS Bewe 
7 con, he 04.0 35.40 ‘Toe it be WS ei.0 
rig 8 2c tee eke oe 3. yt rae AS ied 
sO, $4 reel 36.09 1H, i mt +.2 as 103.6 


ao oO 





wo +> 


5 50 100 150 200 250 
FREQUENCY - MHz 


Power Output* 


- 
o 


co 
o1 


POWER OUTPUT - dBm 


eet 
o 


100 250 
FREQUENCY - MHz 


=’ 
fom ] 


*at 1 dB Gain Compression 





“5 10 50 100 150 200 250 300 
FREQUENCY - MHz 
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WJ-A74-2 


2 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


e HIGH GAIN — TWO STAGES: 












26 dB (TYP.) 
e LOW POWER DRAIN: 65 mW 
@5 VOLTS 
Specifications * Outline Drawings 
Characteristics Typical «ee, Suarataed A74-2 
0-50 C -54C-+85 C sais 
’ oe 14) 
Frequency (Min.) 1-550 MHz | 5-500 MHz | 5-500 MHz 08) £™ (0.63) 
| 
Small Signal Gain (Min.) 26.0 dB 25.0 dB 24.0 dB ie ee a 0.018 ane 048 DIA. 
(4.70) : tre 
Gain Flatness (Max.) +0.8 dB +1.0 dB +1.2 dB 030+0010 , 
DIA. B.C. 
Noise Figure (Max.) 3.8 dB 4.3 dB 4.8 dB sei dla sisakaescivians 
Power Output at 1 dB Compression (Min.) | -1.0dBm | -2.0dBm =?.0:dBm + DC VOLTAGE 
VSWR (Max.) Input/Output poe 204 2.0:1 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
DC Current (Max.) at 5 Volts 13 mA 16 mA 18 mA + .005 (.13) UNLESS OTHERWISE SPECIFIED 





*Measured in a 50-ohm system at +5 Vdc Nominal. 














CA74-2 
0.820 
7 ; (20.82) 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................... +20 dBm (Typ.) PRODUCT LABEL AREA 
Second Order Two Tone Intercept Point.................... +16 dBm (Typ.) ae —~(6.b0) TYP (2) PLACES ioe 
11.68 
Third Order Two Tone Intercept Point..................... +10 dBm (Typ.) C2. Se DC BIAS OUTPUT| (7.87) 
bp gabe — 
¢ * RF CONNECTOR 0.450 
Absolute Maximum Ratings NN pee tee: | | Noor 
S T 62°C 25° ae 460 + 0 ie na ee 
WOPAGe FOMMGIACUTe «oo oe She wee Sw es ws ee ewe Se ee to +125 ¢ MOUNTING lige z 02) 7) (11.68) 
Maximum Case Temperature..................... 0000 cece eee. 125°C SUNN i acces 
Maxinnum 00 Voltis. 4) es eo eee Se +17 Volts ;  D (apuces. 
Maximum Continuous RF Input Power.......................... +6 dBm pee t a 7 2 ie 
Maximum Short Term RF Input Power (1 Minute Max.)........... +50 Milliwatts (2.41) (6-99) 
Maximum Peak Power -... 2. 6. 6 ec cc ea we we ee eee ee 0.5 Watt DIMENSIONS ARE IN INCHES (MILLIMETERS) 


+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


(3 usec Max.) 


“S"’ Series Burn-In Temperature (Case) 1 25° $ *WJ-CA74-2 is standard WJ-A74-2 installed in miniature SMA connector housing and 


eee, tee Sor crane cy Wark sie Tanase mee taceny cs a nails guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Weight —= 2.26 grams (0.08 oz.) max. 
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Typical Performance at 25°C 
Gain 


27.5 
bette 
26.5 


~§2 50 100 150 200 250 300 350 400 450 500 
FREQUENCY — MHz 


GAIN —dB 


Noise Figure 


a 


NOISE FIGURE - dB 
La) w > ww 


200 300 500 
‘FREQUENCY - MHz 


Typical Automatic Test Data 


Vec =5V 
FREQUENCY YSWR YSWR GARIN 
MHZ IN OUT DB 
5.88 1.1 1.1 26.7 
16.88 1.1 1.8 26.8 
58.68 1.1 1.8 26.9 
166.68 1.1 1.8 26.9 
268.06 1.2 1.1 27.1 
368.68 1.3 1.1 27.2 
480.68 1.4 1.2 27.3 
568.08 1.6 1.4 27.6 


Power Output* 


E 2 
a 
S5 
3 10 100 200 300 400 500 
FREQUENCY - MHz 
*at 1 dB Gain Compression 
VSWR 





FREQUENCY - MHz 


Linear S-Parameters 


FREQUENCY $11 S21 $12 
MHZ MAG ANG MAG ANG MAG 
5.6 @.849 -67 21.63 4 8.81 

18.8 6.838 -31 21.88 =o @.@1 
58.6 8.645 15 22.63 =17 8.81 
186.6 6.861 21 22.26 -35 6.61 
208.6 8.892 12 22.68 ar | 8.61 
388.8 6.133 =3 23.64 -168 6.81 
408.6 6.183 20 23.19 -147 6.81 
568.8 8.245 -43 22.46 172 6.81 


ANG 


-168 
<i t3 
-119 
-133 
-134 
-161 
-174 

165 
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WJ-A/5 


2 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


e HIGH GAIN: 21 dB (TYP.) 

LOW NOISE: 2.6 dB (TYP.) 

e MEDIUM OUTPUT LEVEL: 
+9 dBm (TYP.) 

e WIDE POWER SUPPLY RANGE: 
+o TO420 VOLTS 





Specifications* 

ey Tynigat Guaranteed 
aracteristics ypica 0°-50°C -54°C - +85°C 

Frequency (Min.) 1-600 MHz | 5-500 MHz | 5-500 MHz 

Small Signal Gain (Min.) 21.0 dB 20.0 dB 19.0 dB 

Gain Flatness (Max.) +0.2 dB +0.7 dB +1.0 dB 

Noise Figure (Max.) 2.6 dB 3.0 dB 3.5 dB 

Power Output at 1 dB Compression (Min.) +9 dBm +7 dBm +7 dBm 

VSWR (Max.) Input/Output < 1Aa 1.8:1 20:1 

DC Current (Max.) at 15 Volts 24 mA Zi irk 29 mA 

* Measured in a 50-ohm system at +15 Vdc Nominal. 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercept Point .................... +35 dBm (Typ.) 

Second Order Two Tone Intercept Point.................... +30 dBm (Typ.) 

Third Order Two Tone Intercept Point..................... +21 dBm (Typ.) 

Absolute Maximum Ratings 

Storage Temnporature:. . .. 2... . See. we ete ee be ee ees -62°C to +125°C 

Maximum Case Temperature.................0 0000 e ee eee eee eae 125°C 

Maximum iG Vonage... 67 ..c © 2B es Oe le ed oe OR ea OE +21 Volts 

Maximum Continuous RF Input Power........................-. +13 dBm 

Maximum Short Term RF Input Power (1 Minute Max.)........... +50 Milliwatts 

Maximum Peak POWEr ..200 50225 acd see oe Pi ew ew ee we domes Ss 0.5 Watt 

(3 usec Max.) 
“S"’ Series Burn-In Temperature (Case). ....................-.-00-- hela 2 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 






















A75 
0.450 
' oe aia ae 
0.200 0.025 (0.63) 
(5.08) ne 
A | ‘% 
+0.001 
0.185 + 0.015 = b7 0.018 _p ggg (0-45) DIA. 
(4.70) 0.500 + 0.002|_ 4 PINS 
(12.70) 
DIA. 
0.300 + 0.010 
DIA. B.C. GROUND 
50-OHM INPUT 50-OHM OUTPUT 
+ DC VOLTAGE ae 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
CA75 
0.820 
; 20.82) 
1.000 
(25.40) 
| PRODUCT LABEL AREA 
__ 0.375 
a sen ~ (9°52) TYP 2) PLACES a 
(12.70) (11.68) nc Bias. OUTPUT (7.87) 
= a | ] 
iF np om! 
RF CONNECTOR A A 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES 0.460 
0.460 + 0.010 (11.68) 


MOUNTING (11.68 + 0.25) 
SURFACE 0.180 
(4. oe eee ce 


MOUNTING HOLE 

2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 

y (4) PLACES 


ties 0.320 + 0.010 
0.250 tt (8.12 + 0.25) 
0.095 

(2.41) (6-99) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 





0.810 + 0.010 
(20.57 + 0.25) 


*WJ-CA75 is standard WJ-A75 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 


Gain Vcc =12V Vcc =15V 


PREG USE USE GAIN FREG@ USER USHR GAIN 
MHs TN Our MD MH IN DB 


a 





100. 1.0 1.2 2a. 100. t.f 1.2 20.5 
mG.  t.1 1.2 20.2 ZOO.  t.! 1.2 20.6 
a0. tat 455 m2 300. 1.2 ¢.2 20.5 
400. er tid calc JOn. f.2 :.4 20.4 
: = 1 1¢ as te ‘ 2 
5 100 = 200 300 «= 4400S‘ Se ee ee ee eg = 
ELLY, Ak eS O07 600. eat 1a cl .9 
FREQUENCY ~ MHz TOG, AS 5 28 700. «2.2 od 19.0 

Pe a. 1 ae 1 16.0 Sad. 3.0 Be 3 brs e 


Noise Figure | 
Linear S-Parameters 
Vec =15V 


y FREG Sil S21 Ste S22 
+15V~ +12 V MHZ NAG ANG MAG ANG MAG FANG NAG ANG 


ww 





100. 05 1597 {0.56 1444 1.05 -!1.2 tt 171.3 
10 100 200 300 400 500 200. 85 139.3 10.67 426.7 .05 -t4.3 at 170.8 
FREQUENCY - MHz 300). ‘a?)0'ia23105 16.55 105.5 1.05 -@1.6 .13 168.9 

400, 1 131.8 16.46 63.3 05 ~-@&1 16 162.9 

7 f28.4 16.25 67.4 .05 93.2 .2@2 147.3 

ri 19.2 9.99 O92 06 41.3 .30 123.6 
Power Output Pad. cee ees) “2.5 06 -S@.2 42 92.9 
S000, 50 3.6 7.d1 “4.8 .06 -64.8 .5! 63.8 


NOISE FIGURE - dB 
RO 





a Vcc =5V Vec =8V 

a PREG ISH © WISH 6 GAIN FREQ  oUISLIFS «= UISHR = GAIN 

2 MHZ IN OWT DE MHZ IH CUT LE 

- 

S mm. tt eae 1m.e 00,0 tat t.4 1.4 

oe aoa.  t.4 1.2 16.2 aoa. tf. ee 10.5 

ud 300. 0 of. 4 1.5 1o.4 300.  t.4 1.3 19.6 

= 400. t.4 Sarr 1a.4 400.0 1.2 1.5 29.6 

= SOQ, 1.7 2.0 1g.2 soa. 1.5 1.0 19.3 
600, ft a3 res 60g, 1.4 eee 16.9 
TOG. ET a8 16.4 ret, Con 7.7 
00. 3.3 3.2 i4.t S00. 3.e 23 15.8 





FREQUENCY - MHz 
* at 1 dB Gain Compression 


VSWR 


tT inure 

\ | ee 

Ae eee ol 

51050 100 200 300 400 500 600 
FREQUENCY - MHz 
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WJ-A75- 


3 TO 250 MHz 
TO-8 CASCADABLE AMPLIFIER 


e HIGH GAIN: 21.0 dB (TYP.) 
@e MEDIUM OUTPUT LEVEL: 
+8.0 dBm (TYP.) 





Specifications* 
Ch Pee Tvpical Guaranteed 

aracteristics ypica 0°-50°C -54°C - +85°C 
Frequency (Min.) 1-300 MHz | 5-250 MHz | 5-250 MHz 

1 

Small Signal Gain (Min.) 21.0 dB 20.0 dB 19.0 dB 
Gain Flatness (Max.) <+0.3 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 4.2 dB 4.5 dB 5.0 dB 


Power Output at 1 dB Compression (Min.) | +8.0dBm | +7.0 dBm +7.0 dBm 
VSWR (Max.) Input/Output wet L721 201 
DC Current (Max.) at 15 Volts 24 mA 26 mA 28 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 


Note: 1. Specification guaranteed at 25°C. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point .................... +30 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... +26 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... +19 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature..................0 000000 e ee eee -62°C to +125°C 
Maximum Case Temperature................. 00000 cece eee eee 125°C 
Maxine DU Vordee...6 2 da wa ee ae ee ee eee ee es +17 Volts 
Maximum Continuous RF Input Power.........................- +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.)........... +50 Milliwatts 
RASKIN Peak FOWST. 5 oe LA ow es ee eee wo be eRe eee 0.5 Watt 

(3 usec Max.) 
“S" Series Burn-In Temperature (Case) ........................... 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 






A75-2 
0.450 

y ia 
0.200 0.025 (0.63) 
(5,08) YL 

h | a¥ 

+0.001 
IA. 
MESO Shee ae 
(4.70) eon 4 PINS 
DIA. 
0300 + 0.010 
DIA. B.C. 

50-OHM INPUT ° 50-OHM OUTPUT 

+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


CA75-2 


_. 0.820 
; ~ | (20.82) 
1.000 qi"? 
(25.40) Lad 

\ 





PRODUCT LABEL AREA 


0.375 
0.500 0.460 (9.59) TYP (2) PLACES 


(12.70) (11.68) output! (7.87) 


= 4 DC care 








RF aie 0.450 
0.310 INPUT | SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES 0.460 


0.460 + 0.010 = ™ (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 


(4.57) sa 2-56 UNC -2B X 0.15 DEEP 
f° THREADED INSERT 
] “Or. 8 (4) PLACES 


0.810 + 0.010 | A 
0.320 + 0.010 
(20.57 + 0.25) 0.095 0.250 (8.12 + 0.25) 
(2.41) (6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA75-2 is standard WJ-A75-2 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 


Vec =15V 


PREG LISS LIF LISLIR: GATH 
He TH CwIT TIE 





200, i.4 are elie 
150. i.4 2.3 Chet 
cog, wee 2.3 Gi«t 
200. 1.3 Za eu. 9 
3H. tom 1.3 eo.) 





Linear S-Parameters 


FREG Gti So! Siz See 


MH MAG ANG MAG ANG MAG ANG MAG ANG 


200, ir 128.9 . 11.66 i3e.6 . 4 sas ~i4 144.9 
150. i6 107.0 11.53 iel.3 ~O5 5.1 ~i3 234.2 
coo, ~i4 23.9 11.36 104.4 AS i a we is 124.0 
250. le 62:50 i1.09 a. & ~O5 “11,6 .i3 119.5 
A, 10 40.4 10.56 rae ~A5 at a a it 216.0 





10 50 100 150 200 250 
FREQUENCY - MHz 


Power Output* 


POWER OUTPUT - dBm 





FREQUENCY - MHz 
*at 1 dB Gain Compression 





or” 10 50 100 ~=:150 200 250 300 
FREQUENCY - MHz 
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WJ-A/5- 


10 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 





e HIGH GAIN: 20.5 dB (TYP.) 
*® LOW NOISE: 2.3 cB {7 YP.) 


Specifications* 
ae Guaranteed 

Characterist oe ° 

aracteristics Typical 0°-50°C -54°C - +85°C 
Frequency (Min.) 1-600 MHz | 10-500 MHz | 10-500 MHz 
Small Signal Gain (Min.) 20.5 dB 19.5 dB 18.5 dB 
Gain Flatness (Max.) +0.2 dB +0.7 dB +1.0dB 
Noise Figure (Max.) 2.3 dB 2.5 dB 3.0 dB 
Power Output at 1 dB Compression (Min.) | +3.5 dBm +2.0 dBm +1.5dBm 
VSWR (Max.) Input/Output <1 1.8:1 2.021 
DC Current (Max.) at 15 Volts 14 mA 16 mA 18 mA 





*Measured in a 50-ohm system at +15 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point +30 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... +25 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... +15 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature.............. 0000 eee ee eee -62°C to +125°C 
Maximum Case Temperature...............0- 000000 eee eee ees (25°C 
Maximum DC Volade@ . . giocs 6 Sawie eee dea te ee ee hee es ee eas +21 Volts 
Maximum Continuous RF Input Power................-.-...---: +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.)........... +50 Milliwatts 
Maxinwum Peak POWOr 2 i Ow 6 awl ea ee SO ele oe we Se Be 0.5 Watt 

(3 usec Max.) 
”S’’ Series Burn-In Temperature(Case) ..................-.020000- 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 
















A75-3 
0.450 

' os a4 
Le 20285 (0.63) 
6. 

A 

+0.001 
0,018 *-00" (0.45) DIA. 
40) ar 0500 +001 _ we 3 
(270 
0,300 + 0.010 
DIA. B.C. GROUND 

50-0HM INPUT lll 

+ DC VOLTAGE es 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 





CA75-3 
_. 0.820 
Y (20.82) 
1.000 {7h 
(25.40) 
A PRODUCT LABEL AREA 
0.375 
0.500 0.460 (9,50) TYP (2) PLACES i 
(12.70) (11.68) . 


DC BIAS 


OUTPUT} (7.87) 
\ eb 


Le GND 29] 
A 








RF CONNECTOR 0.450 

0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES _. 0.460 
0.460 + 0.010 oe Pitt: 68) 


MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 

oe ae 97) yan 2-56 UNC -2B X 0.15 DEEP 
y THREADED INSERT 


(4) PLACES 


) aL 0.320 + 0.010 
0.250 (8.12 + 0.25) 
ee (6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 






0.810 + 0.010 
(20.57 + 0.25) 


“*WJ-CA75-3 is standard WJ-A75-3 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 


Gain Vec = 15 V 


FREG LISEIR: USWP GATN 





© MHZ TH OWT Oe 
= oc. 1.3 {2 19.9 
S ong, 1.2 13 00C«dLG 
10 100 200 300 400 500 300, fee 1.3 ito 
FREQUENCY - MHz 400. rae i.3 19.9 
S00, 1.2 14 19.9 
600. 1.6 1700 14.5 
Tag, |Z. mo | 18.5 
Noise Figure 00. 2.6 3.0 16.8 
a2, 
' 3 < 
ua Linear S-Parameters 
So 2 - oa : 
= FREQ S11 co Ste SoD 
wn ‘ MH NAG ANG NAG ANG NAG FING MAG ANG 
oO 
= ee ae es sa am 10, 13 -41.0 9.89 150.5 .06 128 .16 -36.3 
Saves * Mle OG, ie SOMOS | TS OG ELT ED ee 
01, “os -@2.9 9.92 106.2  .06 ~2%.2 «f2 °° 91.7 
400, O -140.9 9.84 55.6 .66, “30.8 14  =“9Pe.2 
* 500. is 169.7 68 or.3 06, —-29,4 18 «169.7 
Power Output 00. "ao 1301Q 0 941 23.5 .66 47.9 .26°..149.8 
700. 33 112.0 &.20 4.0 .06 -56.8 .38 107.9 
90.5 6.94 -95.2 .06 -71.2 .50 73.7 


5 SOG. 44 
4 

3 

f 10 100 200 300 400 500 


FREQUENCY - MHz 


POWER OUTPUT - dBm 


*at 1 dB Gain Compression 





FREQUENCY - MHz 
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WJ-A/6 


5 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 





e HIGH GAIN — TWO STAGES: 
28 GBAT YP.) 

® HIGH OUTPUT LEVEL: 
+15 dBm (TYP.) 

e HIGH THIRD ORDER L-P.: 
FPA BALL YP 

e WIDE POWER SUPPLY RANGE: 
+56 TO +15 VOLTS 


Specifications* 


Guaranteed 


Characteristi ° 
aracteristics 0°-50°C -54°C-+85°C 


Typical 





Frequency (Min.) 3-600 MHz | 5-500 MHz |} 5-500 MHz 
Small Signal Gain (Min.) 28.0 dB 27.0 dB 26.0 dB 
Gain Flatness (Max.) +0.3 dB +1.0 dB +1.0 dB 
Noise Figure (Max.) 4.7 dB 5:5 dB 6.0 dB 
Power Output at 1 dB Compression (Min.) | +15.0 dBm |+14.0dBm | +13.5dBm 
VSWR (Max.) Input/Output 2.0:1 
DC Current (Max.) at 15 Volts 68 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................... +49 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... +44 dBm (Typ.) 
Third Order Two Tone Intercept Point ..................... +28 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature...................0. 000 e ee eeeee -62°C to +125°C 
Maximum Case Temperature.................. 0.0000 cee eee eee 125 C 
Maximum DC Voltage... ce ce wee eee ncn ae +17 Vorts 
Maximum Continuous RF Input Power.......................... +6 dBm 
Maximum Short Term RF Input Power (1 Minute Max.).......... +100 Milliwatts 
NMASCITHINTL POR POWS!:. 4 645 fn ate kd wv eee es OH ee wd ek oeee 0.5 Watt 
(3 usec Max.) 
“S" Series Burn-In Temperature (Case). .................2.-.. 0000 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 


A76 


0.025 (0.63) 
be 
3 


+0.001 
0.018 _9 og2 (0.45) DIA. 


—~<— 4PINS 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 





CA76 
|. 0.820 
' (20.82) 
1.000 gf 
(25.40) 
A PRODUCT LABEL AREA 
0.500 0.460 
(12.70) (11.68) 


‘- 0.375 
alae TYP (2) PLACES 
(9.52) 0.310 
DC BIAS wig (7.87) 








g GND 

RF CONNECTOR A 4 0.450 

0.310 INPUT SMA JACK (FEMALE) (11.43) 

(7.87) (2) PLACES _. 0.460 
0.460 + 0.010 (11.68) 





MOUNTING (11.68 + 0.25) 





E 0.180 MOUNTING HOLE 
| (4.57) 71 2-56 UNC -2B X 0.15 DEEP 
¢® 73 THREADED INSERT 
] Oy. (4) PLACES 
0.810 + 0.010 ’ 0.320 + 0.010 
ene NO ten 0.200 (8.12 + 0.25) 
(2.41) (6-35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA76 is standard WJ-A76 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 



















29 or 
[2 2) 

imi NT 
ine LN 
mati 

25 


GAIN - dB 





FREQUENCY - MHz 


Noise Figure 


6 

He 

10 30 100 
FREQUENCY - MHz 


Ww 


NOISE FIGURE - dB 
=> 


Power Output* 


Snes 
10 100 200 300 400 500 


FREQUENCY - MHz 
*at 1 dB Gain Compression 


_ — — 
Lona Ww al 


POWER OUTPUT - dBm 


o 


VSWR 





ees 10 100 200 
FREQUENCY - MHz 


Typical Automatic Test Data 


Vec =15V 


PREC! LSHR: USHP. GAIN 
MH=E In CWT IIE 





1Ae, ie | ae | Ft oe 
cHA, | Loe eo. 
a 5S Lee 1.2 eo.1 
$A0, : Pe tLe ea.c 
8, : 1s eo. L 
BO, Ler Visa c3.5 


Linear S-Parameters 


MHZ MFIG ANG MAG | OAING HAG || OAING MAG |AIM 


10@. 4 ooet Gard —36. 5 Ot 368 A Ss a gt 38 
coe, HE. s4.8 ec. 46 “(ler Ol tat . OS Gn 
15) 5 05 16 1.4 28.39 =107.-t at cc AS "99.4 
468. 14 =elsd. aero “143.35 ~O1 1e.1 10 eP3a.t 
a eo —-41.1 &e.56 lio. 41 4.5 13 -167.4 
a SL ce “60.5 €6.,°6 136.4 ~O1 1.3 19 162.5 
roa, a3 -31.9.. 24n67 93.9 » He Jeo co 136.6 
SA. 42 i645 Gé.f2 45.4 . Be he 245 165.8 


199 





WJ-A/7/ 


3 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ HIGH GAIN: 16.0 dB (MIN.) 

e HIGH OUTPUT LEVEL: 
+15 dBm (MIN.) 

@e HIGH THIRD ORDER |.P.: 
+30 dBm (TYP.) 

e LOW VSWR: 1.3:1 (TYP.) 

e WIDE POWER SUPPLY RANGE: 
+6 TO +15 VOLTS 


Specifications * 

a og : Guaranteed 
Ch re) fo) ° (eo) 
Frequency (Min.) 2-600 MHz | 5-500 MHz | 5-500 MHz 
Small Signal Gain (Min.) 16.5dB | 16.0dB" 15.0 dB 
Gain Flatness (Max.) <210.3¢6 +0.7 dB +1.0 dB 
Noise Figure (Max.) 5.0 dB 6.0 dB 6.5 dB 






Power Output at 1 dB Compression (Min.) | +16.5dBm |+15.0dBm | +14.5dBm 
VSWR (Max.) Input/Output tu 2071 
DC Current (Max.) at 15 Volts 53 mA 56 mA 


*Measured in a 50-ohm system at +15 Vdc Nominal. 
Note: 1. Specification guaranteed at 25°C. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point .................... +49 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... +43 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... +30 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature..................0 00000 eee tenes -62°C to +125°C 
Maximum Case Temperattife ... 65. coe. ek bo i a ee ewe se bees 126°C 
Maximun DC ores 2.05 02. ki Sie eo ee ee we oe ee +17 Volts 
Maximum Continuous RF Input Power...................-.--.. +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.).......... +100 Milliwatts 
Maxi Peak POWER 4 eda eles hee 48 Ue Woe tw ee she Wee 0.5 Watt 

(3 usec Max.) 
”S” Series Burn-In Temperature (Case)....................-2-005. 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 


A77 
0.450 
' — ‘it hei 


0.200 0.025 (0.63) 
6.08) Le 
h | aE 
+0.001 
(4.70) = 


0.018 0.002 (0.45) DIA. 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 











CA77 
» 
] | ~ (20.82) 
1.000 {7p 
(25.40) “divi 
A PRODUCT LABEL AREA 
0.375 
0.500 0.460 (9,52) TYP (2) PLACES x 
11.68 
oe DC BIAS OUTPUT] (7.87) 
Ss. 
Beams wo Yet 
RF CONNECTOR 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES +90 
0.460 + 0.010) | _ =e 





MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 

(4. oe oe ane 4. 2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 


7 we: (4) PLACES 
Teeth 0.320 + 0.010 
0.250 8.12 + 0.25) 
0.095 
(2.41) (6-35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 






*WJ-CA77 is standard WJ-A77 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 
Vec = 15 V 











FREG US ASIF GAIN 
(MHZ) (IN) CHIT) (DE) 
168 i.i7 1.16 16.48 
one. 1.14 Rete 16. 5€ 
308. i.2e 1.85 16.56 
SH. 1.25 1.98 5.48 
Se. 1.3) 1.38 i6.4l 
1 2 5 10 2 50 100 200 500 1000 
Vcc =15V 
FREQ 311 Sei s1e see 
HHE MFG AING MIG AMG MAG ANG HAG FING 
Lee. e Hee st 6. a3 toe eS 146 o eb s HSS -\. bid e 68 re 44 
fH. 869 -8S.12 6.777? 119.78 887 -13.328 .666 -7.95 
3, A -1G1L11) bP Pa $2.13 .89@ 22.99 .026 -25.57 
400. 122 -125.91 6.731 63.72 695 32.61 .640 152.41 
Se. it¢ -165.65 6.683 23.64 .103 -d2@.62 .157 125.464 
tc: es Fe Pe! 5.02 .111 -56.@1 321 128.24 
FREQUENCY - MHz Poa. 8 =.eete 41.24 S.720 -46.2@ 1.116 -79.18 .514 63.15 
: . BO, odS6 | -1S.460 4.24600 RPS 186 6-103.36 ©6653 27.28 
Noise Figure 
Pa Vcc =8V 
wy FREG LISHR LS: AIM 
2 (MHZ) rIWy rOiT iTiB) 
wag 
oS 1H, le ce i.cs 15. 34 
So cee, 12h 1.16 16.85 
= S04. 1.35 i.16 16.21 
10 2030 50 100 150 200 300 400 500 600 ane. 1.41 1.3 16.14 
FREQUENCY - MHz “ate 1.44 1. 7s 16.11 
% 
Power Output Linear S-Parameters 
Vec =8V 
E PREC S11 sed S12 S22 
S MHS MAIS ANG MAG ANG MAG HNG MAG FING 
2 ioe. I STL ALES | 147.32 Lod -3.34 1.160 -23.5?7 
5 Zhe. 211900 OTS S94 12S || O9P 0 +12.8@ 006 681-5821 
. 30. .15¢ -186.87 6.457 92.46 2182 -28.68 1.871 -123.28 
tad 400. .169 -155.94 6.445 63.26 .111  -30.86 .147 168.98 
S S00. .173 -i7?7.7e 6.354 es.87 .121 44.29 .278 128.59 
608. .166 113.99 5.990 -7.66 129 -éi.11 .452 33.94 
THA, ors BS. 3S 4.999 —4?,33 2131 ca 2015 3&. 12 
0) 5 a oat cs bo Cac ects 36.16 115 -188.5 -718 23.71 





l ee 50 — 150 200 300 400 500 600 
FREQUENCY - MHz 


*at 1 dB Gain Compression 





1 2 345 = 10 100 200 300 400 500 600 700 
FREQUENCY - MHz 


oc ae en De 
- 2.0 = ee EN 


2 
515 °C Sr 
1 2345 10 100 200 300 400 500 600 
FREQUENCY - MHz 








DC Power Drain vs. Supply Voltage 


DC POWER DRAIN - mW 





2 4 6 8 10 12 14 16 
Vcc = VOLTS 
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WJ-A77-1 


2» TO 600 MHz 
TO-8 CASCADABLE AMPLIFIER 





e HIGH OUTPUT LEVEL: 
+15 dBm (MIN.) 

@e HIGH THIRD ORDER L-P.: 
+30 dBm (TYP.) 

e EXTENDED BANDWIDTH: 








5-600 MHz 
e WIDE POWER SUPPLY RANGE: 

+8 TO +15 VOLTS 
Specifications * Outline Drawings 
Characteristics Typical <. Suarantead >. A77-1 

0 -50C -54C-+85C eas 
’ — (ae 

Frequency (Min.) 2-700 MHz | 5-600 MHz | 5-600 MHz 08) amis 


Small Signal Gain (Min.) 16.0 dB 15.0 dB 


Gain Flatness (Max.) +0.3 dB +0.7 dB 


Noise Figure (Max.) 5.0 dB 6.5 dB 


+16.5 dBm | +15.0 dBm 


Power Output at 1 dB Compression (Min.) 
VSWR (Max.) Input/Output 


DC Current (Max.) at 15 Volts 


*Measured in a 50-ohm system at +15 Vde Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point .................... 
Second Order Two Tone Intercept Point.................... 





+49 dBm (Typ.) 
+43 dBm (Typ.) are 






T 


14.5 dB ee re 0.018 Se (0.45) DIA. 
(4.70) 
+1:0.dB 0,300 + 0.010 
DIA. B.C. 
7.0dB 50-OHM INPUT 
+14.5 dBm + DC VOLTAGE 
2A 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
56 mA + 005 (.13) UNLESS OTHERWISE SPECIFIED 


CA77-1 





PRODUCT LABEL AREA 








p 30 dBm (Typ.) 0.500 0.460 e/a 
Ge 4.5 bee ce eae + m : 0.3 
Third Order Two Tone Intercept Point ........ bd (12.70) (11.68) Star ail 7°87) 
© © of 6B eb eaEz] 
Absolute Maximum Ratings Le CONNECTOR A A 0.450 
“ = 0.310 INPUT SMA JACK (FEMALE) (11.43) 

storage Temperatura... 2... 656 ccd sis a ek ees Pa ts “62 Cle ti2o G ean PLACES aie 

° MOUNTING (11.68 + 0.25 ? ¥ | 
Maximum Case Temperatu re ie Me SD wh el Je, we) le) ee is) el wl, et i wl ee er el ey ee we ee fe 1 25 C SURFACE ( 0.180 ) MOUNTING HOLE 


Maxnitii BG VONGde . ... ccc. ce ew ee ea ee ene 
Maximum Continuous RF Input Power...................... 
Maximum Short Term RF Input Power (1 Minute Max.).......... +100 Milliwatts 
Maximum Peak Power .. 5-5: 5c 6 eh eae ee ee ee 


”S’’ Series Burn-In Temperature (Case)..................... 


Weight = approximately 2.0 grams (0.07 oz.) 
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| (4.57) a. 2-56 UNC -2B X 0.15 DEEP 
“A THREADED INSERT 
ai ~ 


y (4) PLACES 


+13 dBm 0.810 + 0.010 FP 
D as : + U. 1 0.320 + 0.010 
(20.57 + 0.25) 0.095 0.250 (8.12 + 0.25) 


(2.41) | 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


(3 usec Max.) 


re 125°C 


*WJ-CA77-1 is standard WJ-A77-1 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 


Gain Vec =15V 


FREE! WSF LISP GAIN 
MHe TM OT 


2 
ti 





1 
fa [2 ee be 


GAIN - dB 


’ 
> e- © F ® 
it 


_, 
te! 





bee fe fe fe fe pee pee 
> . 
+ be Pe fe Pe Pe pee 


C0) che ots he Ny ty 
, , , 
SF 


3 ee 
’ 
4 


Lu Lanes 


-“jrmin fp Lams ve 
Boao Som 
C3 f f 03 fa es ee 


opoocaa 
. - , . ° 


Linear S-Parameters 





FREG! Gti Set Stz eet 
= MHZ NAG ANG MAG ANG NAG ANG MAG ANG 
ud 
os too, as 149.7 6.39 chal 5) ary .o9 10.0 tae 4.3 
oO oO, . 06, 125.9 6.41 125.2 ase) “17.2 ne Ted 
a 300. .o9 119.2 6.44 100.2 16 25.3 . Oe} "112.8 
an 400, i: 127.8 6.42 Tae 10 “3400 Me Pg -150.1 
S S00, 16 146.2 6.32 45.6 42 “43.2 <3 1740 

600, 16 1Th.6 6.28 13.8 - i! 55.4 Joo 13a 0 
Tae, oid £16.50 5.94 2H. 6 2 rye .ao 102. & 
Soe, et 33.3% Soe 55.5 ts. Soir Sits Bru 


FREQUENCY - MHz 


Power Output* 


POWER OUTPUT - dBm 





10 50 100 200 300 400 500 600 700 
FREQUENCY - MHz 


* at 1 dB Gain Compression 





2 5 100 200 300 400 500 600 700 
FREQUENCY - MHz 
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WJ-A78 


5 TO 300 MHz 
TO-8 CASCADABLE AMPLIFIER 








@® HIGH DYNAMIC RANGE: +114 dBm 
(1 MHz BAND) 

@ HIGH OUTPUT: 19.5 dBm (TYP.) 

@ LOW NOISE: 4.5 dB (TYP.) 

@® HIGH THIRD ORDER IP: 
+33 dBm (TYP.) 





Specifications* 
ae : Guaranteed 
Characteristics 0° - 50°C “54°C - +85°C 
Frequency (Min.) 2-350 MHz 5-300 MHz 5-300 MHz 
Small Signal Gain (Min.) 14.0 dB 13.0 dB 12.5 dB 
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 4.5 dB 5.5 dB 6.0 dB 
Poyier PUpOn aL a? 19.5 dBm 18.0 dBm 17.5 dBm 
Compression (Min.) 
VSWR (Max.) Input/Output Slee | 1.9:1 200 
DC Current (Max.) at 15 Volts 65 mA 69 mA 72 mA 
* Measured in a 50-ohm system at +15 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .............- . 2. +50 dBm (Typ.) 
Second Order Two Tone Intercept Point.............05808% +45 dBm (Typ.) 
Third Order Two Tone Intercept Point ...........200005 es +33 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature... 0... ee ee tect 


Maximum Case Temperature... . 0.0... ce ee cee te ewe eee 105°C 

Maximum DC Voltage ............285 i Sit. ee we ea hue tual wee exe ae +17 Volts 

Maximum Continuous RF Input Power............ she a at eae +13 dBm 

Maximum Short Term RF Input Power. ............820008: +100 Milliwatts 

(1 Minute Max.) 

Maximum Peak Power...... eee cee ee ee ea 0.5 Watt 

(3 usec Max.) 

“S’’ Series Burn-In Temperature (Case)... .. 2.22002 ee eee ees 10ee 
Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 












A78 
0.450 
’ Ti ee 
0.200 0,025 (0.63) 
(5.08) 1 + 
I | 77 
+0.001 
45) DIA. 
0.185 + 0.015 os ae 0.018 _9 og (0-45) 
(4.70) 12 7) =< 4PINS 
DIA 
0.300 + 0.010 
DIA. B.C. 
50-OHM INPUT 
+ DC VOLTAGE 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
CA78 
0.820 
: (20.82) 
1.000 qi" 
(25.40) Lal 
| PRODUCT LABEL AREA 
0.375 
bys (6,50) TYP (2) PLACES ae 
oo “+ DC BIAS. OUTPUT} (7.87) 
jy yf 
AP ayo 2 eet — 
RF CONNECTOR : 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES _. 0.460 
(11.68) 


0.460 + 0.010 
MOUNTING (11.68 + 0.25) aa 
SURFACE 0.180 MOUNTING HOLE 
(4.57) 7] 2% 2-56 UNC -2B X 0.15 DEEP 


q. *3 THREADED INSERT 
0.810 + 0.010 


y =e: (4) PLACES 

A ; 0.320 + 0.010 

(20.57 + 0.25) 0.095 9-250 (8.12.+ 0.25) 
(2.41) (6-35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA78 is standard and WJ-A78 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 


G@) 
3 
3 


GAIN - dB 





510 100 150 200 250 300 
FREQUENCY - MHz 


Noise Figure 


510 50 100 150 200 300 
FREQUENCY - MHz 


NOISE FIGURE - dB 
or 


vv 
s) 
= 
© 
ay 
2) 
= 
(ond 

TC 
S 
o 

* 





POWER OUTPUT - dBm 


51050 100 150 200 250 300 
FREQUENCY - MHz 


* at 1 dB Gain Compression 





VSWR 
2.0 

> a 
1.0 oneeratameale 





510 ~§=©100 150 200 250 300 
FREQUENCY - MHz 


Intercept Point 


2ND ORDER TWO-TONE 
3RD ORDER TWO-TONE 


10 50 100 150 200 250 300 
FREQUENCY - MHz 


INTERCEPT POINT - dBm 





Typical Automatic Test Data 


Vec = +15 Vde 
FREQUENCY VSWR 
MHZ IN 
2.8 1.6 
10.8 Lee 
50.0 1.2 
100.0 1:2 
150.9 1.2 
200.0 ‘2 
250.0 ae 
300.0 1.3 
350.0 1.5 
400.0 1.6 


YSWR 
OUT 


ee ee ee ee 
WOOP fo ho fu hor h 


Linear S-Parameters 


FREQUENCY $11 
MH2 MAG ANG 
1.8 8.509 -54 
2.0 Gg. 243 -63 
16.8 6.698 -35 
58.0 8.084 -35 
166.8 8. or4 -42 
156.0 8.093 -80 
208.8 6.895 -18@1 
250.8 @.116 -123 
308.8 6.149 -148 
350.8 8.204 ~165 
408.9 @.229 179 
Vec = +12 Vdc 
FREQUENCY WSHE VSWR 
MHZ IH OUT 
2.4 1.6 1.6 
16.0 1.2 le 
54.8 1.z 1.2 
160.6 1.2 1.2 
158.8 1.2 1.2 
260.0 1.3 1.2 
256.8 1.3 le 
368.0 1.4 1.3 
350.8 1.6 1.4 
400.6 1.7 1.4 


Linear S-Parameters 


FREQUENCY $11 
MHZ MAG ANG 
1.8 6.486 -56 
2.4 6.234 -62 
16.6 6.162 -34 
56.8 6.690 -37 
106.6 6.681 -49 
156.6 6.1867 -85 
266.6 @.114 -167 
256.6 6.141 -128 
366.0 6.179 -152 
350.8 6.246 -168 
400.8 @.268 175 
Vec = +5 Vdc 
FREGUENCY Sk VSLR 
MHZ IH QUT 
2.8 1.6 1.6 
16.6 1.2 1.3 
54.6 1.3 1.3 
166.6 1.3 1.3 
156.6 1.5 1.3 
266.6 1.6 1.3 
258.8 1.7 1.4 
300.8 218 ii4 
354.08 2.3 1.5 
406.8 2.5 1.6 


Linear S-Parameters 


FREQUENCY 3 
MH2 MAG 
1.8 @.453 
2.8 8.234 

16. 8.132 
38.8 8.138 
108.6 @.135 
158.8 8.1356 
208.8 8.228 
258.4 @.2693 
308.6 @.327 
358.8 4.398 
486.8 @.430 


11 
ANG 


-34 
-53 
-28 
45 
-69 
-182 
-126 
-146 
-167 
176 
168 


PEED EANEUNE 


Wit phbhh hb b 
ay ae ee Pe Be eT 


oo ho mn a eo Be Pat md 


GAIN 
DB 


14.1 
13.9 
14.8 
13.9 
13.9 
13.9 
13.8 
13.8 
13.7 
13.6 


wo 
BS 


is 
fr 


GAIN 
DB 


14.6 
13.8 
13.9 
13.9 
13.9 
13.8 
13.7 
13.6 
13.5 
13.3 


z 
ct 


M700 00 Cou GS oo 
A eT, so ee 


4 
= 
xi 
oi 


MAG 


SaQaqoaeorooodon 
bot ot Oe Oe ee Oe oe oe oe 0 


“MEA WWONN NH -J 


MAG 


@.07 
@.11 
@.12 
6.12 
@.12 
6.13 
@.13 
8.14 
@.14 
@.15 
8.15 


$l2 


-28 


MAG 


4,561 
6.224 
6.185 
6.108 
4.106 
6.897 
@.163 
6.167 
4.138 
6.152 
6.151 


NAG 


6.456 
8.221 
B.136 
6.145 
6.144 
@.137 
O.1i44 
B.151 
6.173 
HB. 134 


8.217 


w 


| 
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WJ-A79 


2 TO 250 MHz 
TO-8 CASCADABLE AMPLIFIER 


e HIGH DYNAMIC RANGE: 
+114 dBm (1 MHz BAND) 
@ HIGH OUTPUT POWER: 
+22: dBm (iP, } 
e HIGH THIRD ORDER |.P.: 
+36 dBm (TYP.) 
e LOW NOISE: 5.2 dB (TYP.) 
e WIDE POWER SUPPLY RANGE: 
to 1D Vo OS 





Specifications* Outline Drawings 


Characteristics Typical . Guaranteed A79 
0 -50°C -54°C-+85°C 
age See i) DIA. imal 


Frequency (Min.) 2-300 MHz | 5-250 MHz} 5-250 MHz 0028 (0.63) 


6 8) ! 1 


+0.001 
i Loe Be DIA. 


Small Signal Gain (Min.) 14 dB 13.0 dB 12.5 dB 
Gain Flatness (Max.) <+40.20B +0.7 dB +1,.0 dB 
Noise Figure (Max.) 5.2 dB 6.5 dB 7.0 dB 


Power Output at 1 dB Compression (Min.) | +22.0 dBm |+20.0dBm | +19.5dBm 

















VSWR (Max.) Input/Output at 
DC Current (Max.) at 15 Volts 98 mA WE IGLUNL ESS OTHER IGESEEETFICD 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
CA79 
Typical Intermodulation Performance at 25°C hee 
Second Order Harmonic Intercept Point .................... +56 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... +52 dBm (Typ.) PRODUCT LABEL AREA 
. i 0.375 
Third Order Two Tone Intercept Point..................... +36 dBm (Typ.) 0.500 0.460 a Cl a eae a ee 
(12.70) (11.68) pc BIAS OUTPUT! (7.87) 
Absolute Maximum Ratings : oe = 
Storage Temperature... 4. 2 ed ck wk Oe bb ee ee be ee -62°C to +125°C 0.310 INPUT SMA Pe (11.43) 
; 5 (7.87 0.460 
0.460 + 0.010 
Maximum Case Temperature................. 0.0.00 00000. ee eee 105 C MOUNTING Oe | ™ (11.68) 

‘, SURFACE 0.180 MOUNTING HOLE 
Maximum DG: Voltages >. ae So ee ee Se oe ne PP +17 Volts — (457 - Reel on x ae Dee 
Maximum Continuous RF Input Power.......................-.. +13 dBm 2 nee 
Maximum Short Term RF Input Power (1 Minute Max.).......... +100 Milliwatts 3eea oo sh + 0.010 

SNE SET a ae a (8.12 + 0.25) 
Maximum Peak Power. s:) 2.6 fi costs wa eS ee Bee oe ee eed 0.5 Watt (2.41) (63 
(3 usec Max.) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
"S” Series Burn-In Temperature (Case).........-...----000-00005- 100°C en oe ee 


*WJ-CA79 is standard WJ-A79 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C Typical Automatic Test Data 


Gain Vec =12V Vec =8V 












5 - FREG USUI =o USHR = GAIN FREG = USIR = SHR GAIN 

: oa, t.c t.2 13.9 200, Le i.a ee ey 
Ss aa, iia 1.5 id. t ZOO. 1.6 1.6 13.9 
3 e530. 1.6 ery 14.2 aig. 2.8 1.8 13.9 
300. © «4.8 19 14.2 200. a1 é.0 13.8 

510 50 100 200 300 350. 2! 2.1 t4.1 350. a4 2.3 13.6 


FREQUENCY - MHz 


Noise Figure Vec =5 V Vec = 15 V 








a FREQ USHR USHP. GAIN FREQ LISUR USHP CAIN 
s MHZ IN OuT IIE MHZ ™N OUT DE 
aod 
s 1O0. 1.4 ee ia.4 100. 1.2 1.2 12.8 
2 15Q. 1.6 1.5 13.5 150. 1.2 1. 14.0 
a eng. 1.8 7 12.4 mag. 1.4 1.4 4.2 
= esa, 2.1 1.9 13.2 ao. 1.5 1.5 ta. 
2 300, 2.4 ee) 300. to? oP? oe) 

250. ae 2.4 12.6 350. 2.0 1.4 t4.¢ 

FREQUENCY - MHz 
. Linear S-Parameters 
Power Output 
Vcc = 15 V 
FREQ Git opt ote psrcrad 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG 

E 100. 08 -!28.! 4.92 147.6 .13 -4.% 689 8 «=-151.9 
s 150. .13 <-!31.7 5.ea 134.8 .123 6.7 .13 4-156.0 
5S rae § e ee "2 we 8 5.05 12 Pore Pe a 4 ee --166.4 
Coo. e vt --145.8 5 1a tr, £ a 15 -i2,. eck Te tay 
5 300. L260 154.5 | SR 95.9 16 -18.2 226 160.2 
= 350. .32 ~166.4 5.06 a1.8 Li? ~24.4 wat 154.9 
ad 
= 
(o) 
a 





FREQUENCY - MHz 
*at 1 dB Gain Compression 





FREQUENCY - MHz 


Third-Order Intercept Point 


~ 
So 


INTERCEPT POINT- dBm 


Ss 6s 





FREQUENCY - MHz 
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WJ-A81 


20 TO 250 MHz 
TO-8 CASCADABLE AMPLIFIER 





® HIGH REVERSE ISOLATION: 

229 dB (TYP.) 

HIGH GAIN: 25 dB (TYP.) 

@ HIGH EFFICIENCY: 35mA 
CURRENT DRAIN 

® Hick LEVEL OUTPUT : 
17 dBm (TYP.) 

@ LOW NOISE: 3.0 dB (TYP.) 





Specifications* 
Guaranteed 

Characteristics Typical 0° -50°C -54°C - +85°C 
Frequency (Min.) 10-300 MHz 20-250 MHz 20-250 MHz 
Small Signal Gain (Min.) 25.0 dB 23.5 dB 23.0 dB 
Gain Flatness (Max.) +0.3 dB +0.5 dB +0.7 dB 
Noise Figure (Max.) 

3.0 dB 3.5 dB 4.0 dB 
Power Output at 1 dB 17.0 dBm 16.0 dBm 15.5 dBm 
Compression (Min.) 
VSWR (Max.) 

Input 2.0: 1 
Output 24351 
DC Current (Max.) at +15 Volts 39 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ...............0.. >40 dBm (Typ.) 
Second Order Two Tone Intercept Point.......... ee a .. 235 dBm (Typ.) 
Third Order Two Tone Intercept Point .............00e000: 28 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature.......... nee aes ore eo ee -62°C to +125°C 
Maximum Case Temperature.......... 00000 eee eee e ee eas mise tee OC 
Maximum DC Voltage ..... eee ee ee ee ee ee ee ee +17 Volts 
Maximum Continuous RF Input ac pce ae Sep eens Cn can. ak mae +10 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ......... 50 Milliwatts 
Maximum Peak Power ...... ee ee ee eae er ee 0.5 Watt 
(3 usec Max.) 

“S"’ Series Burn-In Temperature (Case). ........ 00000 e ee ee eee +125°C 
Weight = approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 






A81 
0.450 
' — Ue ex 
0.200 0.025 (0.63) 
(5.08) YL 
h | 7% 
+0.001 
0.185 + 0.015 sn Bib 0.018 _p ggg (0.45) DIA. 
(4:70) Nai - 4PINS 
DIA. 
0,300 + 0.010 
DIA. B.C 
50-OHM INPUT 
+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 














CA81 0.820 
20.82) 
PRODUCT LABEL AREA 
0.375 
0.500 0.460 (egy 1° ELAR 
(12.70) (11.68) 0.310 
| Dc BIAS OUTPUT| (7.87) 
Bt or avanTon 
1 GND 229] 
Bee CONNECTOR I 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) | (2) PLACES 0.460 
460 + 0.010 (11.68) 
MOUNTING a 68 + 0. PL 
SURFACE 


0. pote MOUNTING HOLE 
487 2-56 UNC -2B X 0.15 DEEP 
+ THREADED INSERT 

rma: & (4) PLACES 
0.810 + 0.010 0.320 + 0.010 
(20.57 + 0.25) 0.095 0.250 need 
(2.41) (6-95) 


(8.12 + 0.25) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA81 is standard and WJ-A81 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 




















Gain VSWR Reverse Isolation 
[ee] 
= 3.0 i a2 
g 2 
E 2.0 = 
a. <x 
= 10 S 30 
1020 50 100 200 300 400 7 
FREQUENCY - MHz Pe 
102050 100 200 400 S 
FREQUEN oc 28 
cY - a : 10 100 200 300 400 
Noise Figure = FREQUENCY - MHz 
a 
a 51. 
74 So 10 100 200 300 400 
oc FREQUENCY - MHz 
> 3 
wo 
re es 
2 Intercept Point 
S 10 100 400 
FREQUENCY - MHz E 59 
a a 2ND Lee A 
t 
Power Output* =" or =e 
o. Fan onnen Two-Tone 7 | ORDER TWO-TONE 
Fs 18 F 30 RR ee ee Oe ee Eas 
Tw 
7 = mal 3RD ORDER TWO-TONE Ry 
St 55°C C-A uu 
MEesscas: + — 
3 16 = FREQUENCY - MHz 
: SN 
= 15 
= 10 100 400 
FREQUENCY - MHz 
* at 1 dB Gain Compression 
Typical Automatic Test Data 
Vec = +15 Vde 
FREQUENCY VSWR VSWR GAIN REV-ISO 
MHZ IN OUT DB dB 
10.2 1.9 1.2 24.6 27.9 
20.0 1.4 1.2 25.0 ao 
50.0 1.2 1.2 25.1 30.2 
188.8 1.2 1.3 25.2 30.1 
150.0 1.3 1.3 25.2 30.4 
200.2 1.5 1.4 25.4 30 4 
259.0 1.6 1.6 25.6 28.0 
300.0 1.9 1.8 25.8 28.0 
Linear S-Parameters 
FREQUENCY $11 $21 S$il2 S22 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
5.8 8.558 -65 15.39 -139 0,04 -9 6.887 -43 
18.8 8.312 -86 16.98 -161 8.83 -12 6.893 -122 
28.0 @.171 -109 17.76 -176 0.03 -11 @.181 -162 
58.0 0.081 -161 17.98 169 8.03 -12 6.105 153 
108.8 0.894 125 18.19 149 0.83 ~18 @.111 102 
150.9 0.129 100 13.26 128 6.03 -26 6.143 S52 
200.8 Q@.186 74 18.71 112 6.83 -36 @.175 10 
250.8 8.239 53 18.98 93 @.83 -47 8.228 -26 
300.8 8.318 36 19.66 73 6.84 -61 6.278 -62 
358.8 0.418 20 26.16 S2 6.04 -77 6.368 -97 
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WJ-A81-1 


20 TO 250 MHz 
TO-8 CASCADABLE AMPLIFIER 





@ HIGH REVERSE ISOLATION: 
=> 20.0 dB (TYP.) 
® VERY LOW NOISE: <2.5 dB (TYP.} 
@ HIGH GAIN: 24.5 dB (TYP.) 
® HIGH EFFICIENCY:. 26:mA 
CURRENT DRAIN 
@ MEDIUM LEVEL OUTPUT: 
IZ 5 dBm YP.) 





Specifications* 
Guaranteed 
Characteristics Typical 0° - 50°C -54°C - +85°C 
Frequency (Min.) 10-300 MHz | 20-250 MHz 20-250 MHz 
Small Signal Gain (Min.) 24.5 dB 23.5 dB 23.0 dB 
Gain Flatness (Max.) +0,3 dB +0.5 dB +0.7 dB 
Noise Figure (Max.) <2.5 dB 3.2 dB 3.7 dB 
Power Output at 1 dB 
Compression (Min.) 12.5 dBm 11.5 dBm 11.0 dBm 
VSWR (Max.) 
Input 2074 
Output 2401 
DC Current (Max.) at +15 Volts 29 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ..............e506. >33 dBm (Typ.) 
Second Order Two Tone Intercept Point.............05000- >27 dBm (Typ.) 
Third Order Two Tone Intercept Point .............200005 >23 dBm (Typ.) 
Absolute Maximum Ratings 
StOrG0d EGMISCFSEITG cco. eee ee ee we Re se -62°C to +125°C 
° 

Waxtrniin Cate -Femimeretnre. nk. 5 ace cw ne nS ae nee eee eae oe 125°C 
NAG SEELCI TG NCP is rk oad ee Se WW ew SL Wee oe ES 17 Volts 
Maximum Continuous RF Input Power............ 0.00082 ee eae +10 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ......... 50 Milliwatts 
Viet PORK POWOS 254i oe 6 ee od eee ee OR Fo ee 0.5 Watt 

(3 usec Max.) 
““S’’ Series Burn-In Temperature (Case)... 2.0... eee eee eee eee +125°C 
Weight = approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 








A81-1 
0.450 
' = Pe ad ee 
0.200 0.025 (0.63) 
(5,08) iS 
h | Ae: 
+0.001 
0.185 + 0.015 | 0.018 _9 ggg (0.45) DIA. 
(4.70) —<— 4PINS 
DIA. 
0,300 + 0.010 
DIA. B.C 
50-OHM INPUT 50-OHM OUTPUT 
+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 





PRODUCT LABEL AREA 
0.375 typ (2) PLACES 





0.500 0.460 ~ (9.52) 0.310 
(12.707 S : 011-68) DC BIAS et | (7.87) 
ul Rese GND 
. RF CONNECTOR A A 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES _. 0.460 
0.460 + 0.010 (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 
¥ (4.57) “7 [2-56 UNC -2B X 0.15 DEEP 






THREADED INSERT 


: Gy (4) PLACES 

0.810 + 0.010 A 0.320 + 0.010 

(20.57 + 0.25) 095 0-250 (8.12 + 0.25) 
(2.41) (8-35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA81-1 is standard and WJ-A81-1 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 


Gain 


GAIN - dB 





102050 100 200 300 400 
FREQUENCY - MHz 


Noise Figure 


NOISE FIGURE - dB 
Rh 


10 100 200 300 400 
FREQUENCY - MHz 


Power Output* 





POWER OUTPUT - dBm 


10 100 200 300 
FREQUENCY - MHz 


*at 1 dB Gain Compression 


Typical Automatic Test Data 


Vec = +15 Vdc 
FREQUENCY VSWR YSWR GAIN REV-ISO 
MHZ IN OUT DB dB 
16.8 1.8 1.2 24.2 29.3 
20.0 1.4 <4 24.5 297 
50.0 1.1 4 24.6 29.9 
100.0 tt 1.2 24.7 29.9 
150.0 1.2 1.3 24.6 29.9 
200.8 1.3 1.8 pee 29.9 
250.8 1.5 1.6 24. 29.9 
300.0 Lat 1.6 25.2 29.9 
Linear S-Parameters 
FREQUENCY $11 $21 
MHZ MAG ANG MAG ANG MAG 
5.0 8.508 -56 14.53 -143 0.04 
18.2 6.282 -66 46.24 -164 8,83 
20.0 @.149 -69 16.78 -177 8.83 
50.0 8.054 -51 17.03 167 8.03 
100.9 8.855 30 17.47 147 8.83 
150.2 8.878 45 17.07 125 8.83 
200.9 @.138 42 17.46 108 8.83 
250.98 @.191 33 17.49 89 8.83 
300.2 @.278 24 18.10 68 8.93 
350.8 6.368 14 18.58 45 8.83 


INPUT VSWR 





1020 50 100 200 300 400 
FREQUENCY—MHz 





OUTPUT VSWR 


10 100 200 300 400 
FREQUENCY - MHz 


Intercept Point 





Fe 

~ 50 
= 
= 49| 2ND ORDER TWO-TONE 
a. 
Bi 80 ene 
2 _— 3RD ORDER TWO-TONE 
Wi 99 RE MRE: So crncies wean ones 
= 10 100 200 300 400 

FREQUENCY - MHz 
$12 S2z 
ANG MAG ANG 
-8 8.146 -19 
-9 8.886 -47 

-18 8,848 -32 

-14 8.829 38 

-24 8.081 29 

-34 0.146 rs 

-45 0.186 -22 

-38 8.224 -38 

-74 @.242 -86 

—92 8.286 -127 


Reverse lsolation 


REVERSE ISOLATION - dB 
w vw 
Oo RO 


Nh 

co 
_ 
oOo 


100 200 300 400 
FREQUENCY - MHz 


ya 





WJ-A81- 


20 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 





@® HIGH REVERSE ISOLATION: 
>29 dB (TYP.) 

@ HIGH EFFICIENCY: 29 mA 
CURRENT DRAIN 





® HIGH LEVEL OUTPUT: 15.0 dBm (22es 

@ LOW NOISE <3.5 dB (TYP.) 

@ HIGH GAIN: >22.0 dB (TYP.) 

Specifications* Outline Drawings 

: evap Cuma ; ; A81-2 
Characteristics Typical 0 -50 C -54C- +85 C 
| ha — aan OA. - 

Frequency (Min.) 10-500 MHz | 20-500 MHz 20-500 MHz um 9 (0.63) 
| 

Small Signal Gain (Min.) ~22.0 dB 21.5 dB 21.0 dB Pee ttn 0.018 “py (0.45) DIA. 
270) 4 PINS 

Gain Flatness (Max.) +02 +05 207 DIA. 







GROUND 
50-OHM OUTPUT 


Noise Figure (Max.) 
20-300 3.5 dB 4.0 dB 4.5 dB 


300-500 4.0 dB 4.5 dB 5.0 dB 


Power Output at 1 dB 15.0 dBm 14.0 dBm 13.5 dBm 
Compression (Min.) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 





VSWR (Max.) Input/Output 15:1 1.82) 2.04 
CA81-2 
DC Current (Max.) at 15 Volts 33 mA 
+ - 0.820 
*Measured in a 50-ohm system at +15 Vde Nominal. ee i (20.82) 
(25.40) “| 
} PRODUCT LABEL AREA 





Typical Intermodulation Performance at 25°C rae = (6'z0) TYP (2) PLACES 


0.310 
Second Order Harmonic Intercept Point ...............006. 40 dBm (Typ.) oie s"- DC BIAS wid (7.87) 
BO) 














Second Order Two Tone Intercept Point...............6..% 35 dBm (Typ.) & Gae 
: RF CONNECTOR 0.450 

Third Order Two Tone Intercept Point...............+00. 28 dBm (Typ.) 010 whut SHAH ena A ie 

° e (7.87) 0.460 

0.460 + 0.010 ~< 
Absolute Maximum Ratings : ; wounrins (rte0 2 029) ~| [> (11.68) 
: MOUNTING HOLE 
Storage Wee Are od 240d os os a 2d Oa ee Me Wk ew ee 8 B2ek to 1 40 0 | (4.57) he 
Maximum Case Temperature......... 000 cee eee ee ee ee ee ee es 125°C eos 
IAI OG VORAGE oo oo acai ho ae Wie 6d al eae ak kw dee ee +17 Volts 0.810 + 0.010 i 0 40 40.010 
Maximum Continuous RF Input Power..............00 000 ee eee +10 dBm 997 = 99) os ogo TLE (8.12 + 0.25) 
: ae 2.41) (6 

Maximum Short Term RF Input Power (1 Minute Max.) ......... 50 Milliwatts - 
Wax PORK POWSF oc cn ss bcs Sie daw wes ee Oe eee eS ES 0.5 Watt DIMENSIONS ARE IN INCHES (MILLIMETERS) 


+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


(3 usec Max.) 
““S” Series Burn-In Temperature (Case)... .......0 200 eee ee ee eens +125°C 


*WJ-CA81-2 is standard and WJ-A81-2 installed in miniature SMA connector housing and 


Weight a p fe) ro x mate | y 2 0 g ra ms ( 0: Gy Oz ; ) guaranteed over 0°C to 50°C temperature range See Cascaded ‘Thin Film Amplifiers. 
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Typical Performance at 25°C 





'¥o"9050——*100300«500-~700 
FREQUENCY - MHz 


Noise Figure 


NOISE FIGURE - d 





4050 100 200 300400 600 600 700 
FREQUENCY ~ MHz 


Typical Automatic Test Data 


= + 
Vic 15 Vde 

FREQUENCY VSWR VSWR GAIN 
MHZ IN OUT aB 
10.0 1.2 125 22.9 
20.0 Rod 1.3 23.3 
50.0 1.0 LieiZ 23.5 
100.0 Aces: 1.1 23.4 
150.0 1.2 1.2 23.3 
200.0 1.2 1.2 23:3 
250.0 13 132 23e2 
300.0 Lied 1.2 2363 
350.0 1.4 162 23%3 
400.0 1.4 nee 23.4 
450.0 1.4 1.4 23.4 
500.0 1.4 1.3 23a 
550.0 1.4 1.5 22.9 
600.0 1.4 1.9 22.5 
650.0 1.5 2.5 21.6 
700.0 BSy | 3.4 20.2 


90 “9050-00 300 300 600 600 700 
FREQUENCY - MHz 
Linear S-Parameters 
FREQUENCY Sid S21 Si2 
MHZ MAG ANG MAG ANG MAG 
10.0 108 -64 14.008 -169 028 
20'.:0 048 -68 14.631 -178 029 
50.0 017 10 14.882 169 030 
100.0 058 54 14.867 153 029 
150.0 076 52 14.706 139 028 
200.0 110 47 14.573 125 028 
250.0 126 47 14.474 LT7 026 
300.0 141 41 14.629 97 027 
350.0 167 34 14.619 83 026 
400.0 179 30 14.818 67 025 
450.0 182 23 14.755 51 024 
500.0 LT3 A lar J 14.490 33 023 
550.0 160 23 14.016 15 022 
600.0 160 32 L3333:72 -4 020 
650.0 e977 41 11.976 -23 ~O17 
700.0 -266 43 103:202 -42 -015 


Power Output* 


POWER OUTPUT - dBm 





Wo“ 50 100300500700 
FREQUENCY - MHz 


*at 1 dB Gain Compression 


VSWR 





Intermodulation 


70 





INTERMODS - dBm 


205 50 100 300 600 
FREQUENCY - MHz 


$22 
MAG ANG 
11 -194 131 
6 -128 123 
> -072 117 
-16 -065 109 
-24 -076 103 
=3:1 -085 88 
-40 -095 76 
-48 -094 65 
-55 - 083 61 
-65 - 064 67 
= 13 -069 99 
-85 -122 a17 
=97 «213 115 
-105 ree fs Bo 103 
=< 13 -431 88 
-121 -543 73 


aL ES 








20 TO 500 MHz 


O-8 CASCADABLE AMPLIFIER 





® HIGH REVERSE ISOLATION 
35 dBm (TYP: 

@ EXCEPTIONAL OUTPUT VSWR 

@ LOW NOISE: 3.5 dB (TYP.) 


@ MEDIUM LEVEL OUTPUT: 8.0 dBm (TYP.) 


Specifications * 


Characteristics 
Frequency (Min.) 

Small Signal Gain (Min.) 
Gain Flatness (Max.) 


Noise Figure (Max.) 
20-300 
300-500 


Power Output at 1 dB 


Compression (Min.) 
20-500 


VSWR (Max.) 
Input 
Output 


DC Current (Max.) at 15 Volts 


Typical 


17.0 dB 


WJ-A81-3 


+0.2 dB 


*Measured in a 50-ohm system at +15 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point 
Second Order Two Tone Intercept Point 
Third Order Two Tone Intercept Point 


Absolute Maximum Ratings 


Storage Temperature.............. 
Maximum Case Temperature......... 
Maximum DC Voltage ............. 
Maximum Continuous RF Power...... 


Maximum Short Term RF Input Power (1 Minute Max. 5: 


Maximum Peak Power ............. 


“S'’ Series Burn-in Temperature (Case) 
Weight 
214 


10-500 MHz 


approximately 2.0 grams (0.07 oz.) 





Fel 1 eh XFS 


Guaranteed 
0° - 50°C -54°C - +85°C 
20-500 MHz 20-500 MHz 
16.0 dB 15.5 dB 
+0.5 dB +0.7 dB 
4.0 dB 4.5 dB 
4.5 dB 5.0 dB 
7.5 dBm 7.0 dBm 
1.8:1 20. | 
Ta Ce at 
31.0 mA 33.0 mA 


32 dBm (Typ.) 
28 dBm (Typ.) 
20 dBm (Typ.) 


-62°C to +125°C 


jiene 12S 
se thes 
ne PP OCSM 
50 Milliwatts 
2+ oo Watt 


(3 usec Max.) 
.... +125°C 





Outline Drawings 










A81-3 
0.450 

; aye 
5300 0.025 (0.63) 
(5.08) ia 

[ y 

+0.00 
=| b-0.018 * i 45) DIA. 
ae 0.500+0.002|_ g TANS 
(12.70) 
DIA. 
0.300 + 0.010 
DIA. B.C. GROUND 

50-OHM INPUT clipe 

+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 














CA81-3 
0.820 
i (20.82) 
1.000 
(25.40) 
\ PRODUCT LABEL AREA 
0.375 
0.500 0.460 ~*" (9.52) A erenees 
12.70) (11.68) 0,510 
(12.70) - = DC BIAS OUTPUT! (7.87) 
GND 
RF CONNECTOR A 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
787 (2) PLACES _. 0.460 
0.460 + 0.010 ™~ (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 
(4.57) 2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
(4) PLACES 
1.810 + 0.010 7 ag r 
20.57 + 0.25) 0.250 (a1? * 0.25) 
0.095 (635) 12 + 0. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA81-3 is standard and WJ-A81-3 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 


Gain 





Wo 39 
FREQUENCY - MHz 


100 300 500 700 


Noise Figure 





sO 4908000 «300 
FREQUENCY - MHz 


500 700 


Typical Automatic Test Data 


Vee = +15 Vde 
FREQUENCY VSWR VSWR GAIN 
MHZ IN OUT aB 
10.0 Lene Lee 732 
20.0 a A a et 17.5 
50.0 1.0 Be | 17.6 
100.0 dine ek 176 
150.0 abs eee Lied La 
200.0 Da 5 Gre 17.4 
250:.:0 1.3 ee 8 L733 
300.0 13 a af 17.4 
350.0 1.4 p ae 17.4 
400.0 1.4 5 re L7 <5 
450.0 Le Bek Li 4 
500.0 yee | 1.0 L723 
550.0 A es | 1.1 17.0 
600.0 1.4 tei 16.7 
650.0 1.6 isZ 16.0 
700.0 1.9 1.3 15...2 


Power Output* Intercept Point 


10 60 








| mete | 













2 ae lela Reni ewd 
so E 
= Poa) 
1 ~~ 
Sg = 40 
= 2 = 
= S 
oa 7 & 30-——_ 7a PEs ees 
= mide pens Sa 
= = 
6 20 
LV uleele ard ORDER ‘ie 
a a Ss a aT a (0 196 50 100 400 500 
FREQUENCY - MHz FREQUENCY - MHz 
*at 1 dB Gain Compression 
4 
3 
[==] 
wo 
z 
=> 
gw 
= 
lias 
Q5“a0“50 “100-200 300-400 800 600 700 
FREQUENCY - MHz 
Linear S-Parameters 
FREQUENCY Si $21 $12 S22 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
LOO 107 -80 7.204 <-168 014 13 070 141 
20.0 044 -111 7.505 -177 015 6 051 139 
50.0 018 126 7.582 LO 016 -3 036 141 
100.0 073 78 7.543 155 015 -11 035 124 
150.0 098 55 7.451 143 015 -18 040 116 
200.0 123 52 7.398 130 014 -24 ~041 96 
250.0 137 44 72362 117 014 -28 ~046 82 
300.0 147 36 7.427 104 014 -36 ~046 66 
350.0 157 30 7.389 91 012 -42 .043 59 
400.0 155 24 7.465 77 O22 -48 ~035 44 
450.0 144 23 7.442 62 011 -53 O27 48 
500.0 135 27 72305 46 010 -64 .018 78 
550.0 147 38 7075 31 009 -77 033 127 
600.0 LIZ 49 6.828 15 008 -84 056 129 
650.0 229 50 6.335 -2 007 -95 090 116 
700.0 312 45 5.774 -19 005 -90 130 105 
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WJ-A82 


20 TO 250 MHz 
TO-8 CASCADABLE AMPLIFIER 





@® HIGH REVERSE ISOLATION 
2 23.5 dBay Ps} 

@ HIGH LEVEL OUTPUT: 
> 20 dBm (TYP.) 

® HIGH GAIN: 22.5 dB (TYP.) 


@ LOW NOISE: 4.0 dB (TYP.) 


Specifications* 

Guaranteed 
Characteristics Typical 0° - 50°C -54°C - +85°C 
Frequency (Min.) 20-300 MHz 20-250 MHz 20-250 MHz 
Small Signal Gain (Min.) 22.5 dB 21.5 dB 21.0 dB 
Gain Flatness (Max.) +0.4 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 4.0 dB 4.5 dB 5.0 dB 


Power Output at 1 dB 


Compression (Min.) 20.0 dBm 19.0 dBm 18.0 dBm 


VSWR (Max.) 


Input 2.07 | 
Output cai ae 
DC Current (Max.) at +15 Volts 54 mA 





*Measured in a 50-ohm system at +15 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point 40 dBm (Typ.) 
Second Order Two Tone Intercept Point.................+. 35 dBm (Typ.) 
Third Order Two Tone Intercept Point.............++.2.++ 30dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature... ......00c cece ner ensevecsvees G2 CtO+125°C 
Maximum Case Temperature............2c0ceeeeeeececececesse 125°C 
ViegMRTNOG VONNOG co So noni ane 2 es hte Sele nia a ee ee ee ee ae LT Wott 
Maximum Continuous RF Input Power..........+..0000002+282+2 #10 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ......... 50 Milliwatts 
Maximum POR POWO! 664 be. Sie ws ee eee twa tee as wee ey oR 

(3 usec Max.) 
125°C 


“S" Series Burn-in Temperature (Case). ........ 000000 eee eee 


Weight = approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 
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+DC VOLTAGE 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
CA82 
0.820 
: (20.82) 
1.000 [ 
(25.40) 
A PRODUCT LABEL AREA 


(12.70) (11.68) OUTPUT! (7.87) 


isi b DC BIAS 
RF a “|| A 10.450 





0.375 
LACES 
0.500 0.460 ie Pigage 0.310 








0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES _. 0.460 
0.460 + 0.010 ™ (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 
2 8n _f  wsn™ 2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
: (4) PLACES 
0.810 + 0.010 0.320 + 0.010 
(OF SES) nag 200 (8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA82 is standard and WJ-A82 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range see Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 


Gain Power Output* 

a aa 
i ie Pa. | 
>) ae 
eee 
Sa 
| ae ee 
= 
6 
a 


150 200 250 
FREQUENCY — MHz 


*at 1 dB Gain Compression 








FREQUENCY — MHz 





5 50 100 150 200 250 300 
FREQUENCY — MHz 
Typical Automatic Test Data 
V ae 15 Vde 
FREQUENCY YSWR YSWR GAIN 
MHZ IN OUT DB 
3.66 1.3 1.4 23.4 
16.66 | 1.2 23.4 
26.68 i.@ oe | 25.90 
36.08 | tek Zou 
166.66 1.3 ee 23ar 
156.66 1.4 ise 23.8 
266.60 1.3 1.3 24.8 
256.68 1.35 i.s 24.1 
366.66 1.4 2.6 24.0 
356.66 1.2 2.3% 23.4 
466.66 led cS 22.1 
Linear S-Parameters 
FREQUENCY ME S21 Siz S22 
MH2 MAG ANG MAG ANG MAG ANG MAG 
3.8 8.133 -85 14.71 -166 6.64 16 6.164 
16.6 6.063 -92 14.383 -175 6.64 3 6.692 
26.8 6.W22 ak bg 14.92 178 b.84 ~S 0.865 
2748.8 6.848 93 14.96 165 u.64 =i 6.647 
168.6 O.1Te2 ee 15.24 146 b.64 -24 8.853 
156.6 9.163 36 13.58 128 0.83 =3e b.874 
266.6 8.198 41 15.86 148 6.83 -41 @.lZe 
256.6 6.263 26 16.16 86 6.83 -43 U.2i12 
3060.8 0.159 12 15.84 62 6.83 -S2 O..339 
359.0 6.691 21 14.76 36 6.83 -49 B.471 
4660.6 6.698 79 izes 12 6.83 = See o.5/7s 
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WJ-A82-1 


20 TO 250 MHz 
TO-8 CASCADABLE AMPLIFIER 








@® EXTREMELY HIGH REVERSE 

ISOLATION > 34 dB (TYP.) 
® HIGH LEVEL-OUTPUT 
@ HIGH GAIN: >17.dB (TYP) 
@ LOW NOISE: 4.0 dB (TYP.) 
@ LOW OUTPUT VSWR: 1.1:1 (TYP.) 
Specifications* 

Guaranteed 

Characteristics Typical 0° -50°C -54°C - +85°C 
Frequency (Min.) 20-300 MHz 20-250 MHz 20-250 MHz 
Small Signal Gain (Min.) 18 dB 16.5 dB 16.0 dB 
Gain Flatness (Max.) +0.5 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 4.0 dB 4.5 dB 5.0 dB 
Power Output at 1 dB 
Compression (Min.) 15.5 dBm 14.0 dBm 13.5 dBm 
VSWR (Max.) 

Input 2.0:1 

Output 1.233) 
DC Current (Max.) at +15 Volts 54 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ...........+.00005. 35 dBm (Typ.) 
Second Order Two Tone Intercept Point. ...........002006: 30 dBm (Typ.) 
Third Order Two Tone Intercept Point ............0020008- 28 dBm (Typ.) 
Absolute Maximum Ratings 
StOrne POMWOTAtTS hci Gs wo Eee Rw we Ode a we ee te -62°C to 125°C 
Maximinn: Case. eiperatrre.. 6. i a a oe SE. eR SD 125°C 
CUTER CUTTCIETE L2G 7 Co soe Gg cr sw ew Sea! ee Se eg eee oe ee e ) Wits 
Maximum Continuous RF Input Power. ............02 020 e ee eee +10 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ......... 50 Milliwatts 
NiSR IMU FaaK TOWEL oy <n ou bois 6 oe eS Se a es ee ee 0.5 Watt 

(3 usec Max.) 

“S’’ Series Burn-In Temperature (Case)... 0.2.0... 000 eee eee ee ees 125°C 
Weight = approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 









CA82-1 ae 
20.82) 
PRODUCT LABEL AREA 
0.375 
0.500 0.460 9.50) YP (2) PLACES sah 
a DC BIAS ad (7.87) 
[ GND jee naar 
RF CONNECTOR 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
7.87 (2) PLACES _.. 0.460 
0.460 + 0.010 11.68 
MOUNTING (11.68 + 0.25) Pers Cree 





SURFACE 0.180 MOUNTING HOLE 
2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 


,@ i (4) PLACES 

0.810 + 0. i |. 0.320 + 0.010 

(20.57 + 0.25) 0.095 0250 1 (8.12 + 0.25) 
(2.41) (6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 





*“WJ~CA82-1 is standard and WJ-A82-1 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range see Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 


Power Output* 


GAIN — dB 


POWER OUTPUT — dBm 


FREQUENCY — MHz 
*at 1 dB Gain Compresion 


NOISE FIGURE — dB 


VSWR 





FREQUENCY — MHz 


5 
5 50 100 150 200 250 300 
FREQUENCY — MHz 


Typical Automatic Test Data 


V nb 15 Vde 
FREQUENCY VSWR VSWR GAIN 
MHZ IN OUT DB 
5.00 i3 tii 18.5% 
10.00 | us 18.6% 
20.00 1.8 ‘ei 18.7% 
50.00 et 1.0 18.7% 
100.00 1.2 1.0 18.9% 
150.00 1.3 1.0 19.0% 
200.00 1.4 Lok 19.2% 
256.06 1.5 ii 19.3% 
300.00 ica 1.2 19.4% 
350.00 {i3 tJ4 19.0% 
400.00 1.2 1.5 18.3% 
Linear S-Parameters 
FREQUENCY S11 S21 S12 S22 
MHZ MAG ANG MAG ANG MAG ANG MAG 
5.0 6.122 -89 8.46 -166 9.62 10 9.064 
16.6 6.057 -100 8.53 -175 6.02 -3 0.637 
20.6 @.021 -136 8.58 179 6.02 -1 0.027 
50.6 8.039 94 8.62 168 6.02 -11 6.020 
100.0 @.101 67 8.78 152 6.02 -26 6.013 
158.0 6.145 50 8.92 137 6.62 -29 6.020 
200.6 0.174 30 9.11 121 8.02 -32 8.036 
250.0 @.188 10 9.26 183 9.02 -43 6.064 
306.8 6.175 -16 9.31 84 0.02 -37 6.162 
350.8 6.137 -51 8.93 63 6.62 -36 8.150 
400.0 6.107 -104 8.24 42 8.02 -31 @.192 








ANG 
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WJ-A83 


10 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


e HIGH GAIN — TWO STAGES: 
30 dB (TYP.) 

e LOW POWER DRAIN: 65 mW @ 
5 VOLTS 

e VOLTAGE CONTROLLED GAIN: 
27 dB TO 34dB@ Vcc =3 TO 
12 VOLTS 

e LOW VSWR OVER FULL 
CONTROL RANGE: < 1.5:1 (TYP.) 





Specifications* 
oe : Guaranteed 

Characteristic Typical 0°-50°C _54°C - 485°C 

Frequency (Min.) 10-600 MHz | 10-500 MHz} 10-500 MHz 

Small Signal Gain (Min.) 28.0 dB 

Gain Flatness (Max.) +0.8 dB 

Noise Figure (Max.) 4.0dB 

Power Output at 1 dB Compression (Min.) -4.0 dBm 

VSWR (Max.) Input/Output 2021 

DC Current (Max.) at 5 Volts 16.0 mA 

* Measured in a 50-ohm system at +5 Vdc Nominal. 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercept Point .................... +20 dBm (Typ.) 

Second Order Two Tone Intercept Point................... +14 dBm (Typ.) 

Third Order Two Tone Intercept Point..................... +10 dBm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature.................0 0000 cee eee eee -62°C to +125°C 

Maximum Case Temperature..................- 000 c eee eeeeue. +125°C 

Maximum DC Voltage......... See es ee eee era ee +13 Volts 

Maximum Continuous RF Input Power.......................... +6 dBm 

Maximum Short Term RF Input Power (1 Minute Max.)............ 50 Milliwatts 

iViaxiimuin Peak POWer .... 2. 2 a ee Sh eee ies ee Pa tome eee ee 0.5 Watt 
(3 usec Max.) 

"S” Series Burn-In Temperature(Case) ................-...0-.0000. +125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 
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DIMENSIONS ARE IN INCHES (MILLIMETERS). 
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*WJ-CA83 is standard WJ-A83 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. 


Typical Performance at 25°C 
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WJ-A83- 


10 TO 250 MHz 
TO-8 CASCADABLE AMPLIFIER 





e HIGH GAIN — TWO STAGES: 
34 dB (MIN.) 

e LOW POWER DRAIN: 65 mW @ 
5 VOLTS 

@® VOLTAGE CONTROLLED GAIN: 
28 dB TO 39 dB @ Vcc =3 TO 
12 VOUETS 

@ LOW VSWR OVER FULL 
CONTROL RANGE: < 1.5:1 (TYP.) 


Specifications * 

or ; Guaranteed 
Characteristic Typical 0°-50°C -54°C - +85°C 
Frequency (Min.) 10-300 MHz | 10-250 MHz} 10-250 MHz 
Small Signal Gain (Min.) 33.0 dB 
Gain Flatness (Max.) +0.8 dB 
Noise Figure (Max.) 3-506 
Power Output at 1 dB Compression (Min.) -3.5 dBm 
VSWR (Max.) Input/Output 2054 
DC Current (Max.) at 5 Volts 16.0 mA 





* Measured in a 50-ohm system at +5 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 

+18 dBm (Typ.) 
+12 dBm (Typ.) 
+9 dBm (Typ.) 


Second Order Harmonic Intercept Point .................. 
Second Order Two Tone Intercept Point.................. 
Third Order Two Tone Intercept Point .................... 


Absolute Maximum Ratings 


Storage Temperature...............0 00000 ee eee ee ee ee -62°C to +125°C 
Maximum Case Temperature................. 0.000 cece eee eee +125°C 
WiaKiMas Gee VOM od og ck aa eh he Seo oe ed Ro ees +13 Volts 
Maximum Continuous RF Input Power.......................06. +6 dBm 
Maximum Short Term RF Input Power (1 Minute Max.)............ 50 Milliwatts 
Pam FOG POWER oc 5 oS Ol a ee a eee Oe a wee ee ee 0.5 Watt 

(3 usec Max.) 
”“S"’ Series Burn-In Temperature (Case) ......------ 22-0 eee eee ees +125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 
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*WJ-CA83-1 is standard WJ-A83-1 installed in miniature SMA connector housing and . 


guaranteed over 0°C to 50°C temperature range. 
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Typical Performance at 25°C 





Nie - VOLTS 


Intercept Point 








25 








nN 
o 


GAIN - dB 
& 


INTERCEPT POINT - dBm 


— 
oO 





FREQUENCY - MHz 


Voc - VOLTS 


Noise Figure 


Typical Automatic Test Data 


Vec = 5V 


PREM! Liebe aera) GRIM 


NOISE FIGURE - dB 
nm w > 


ipa ipa Cire : 
10 100 200 250 300 . : a 
FREQUENCY - MHz ZEA, 2c! Lee! i! ol 5 
Dink, ne iwi ey 
wh a z . a i . c aie bas 
% Popa SN bat Lie oar 
Power Output a Se Le Pe: 24.4 


0 
Linear S-Parameters 
FREL pce Be | pT | ele pa 
ripa.” Pipa: i i ia i MAC os fp: HL: 
4 2 EM, WY UE. 68.86 Le OL let OLE 


pape SN . be: Se y ba. uy —-"s8 . bia Ue, 4 . uy" ==} a 30 W 
x a a nd ce se ee | SO. ue 176.5 
FREQUENCY - MHz ree! SO Sm -~.4 S7.95 -104.4 Ot eb. 4 a Sans ie 


POWER OUTPUT - dBm 


+ 


oe 


“OU, be —H.S S@7e  -1e5.7 OL 40.0 rg 17S.@ 
2S, at" “1.4 46.85 145.9 61 Sot OF Hee 
6.0 qu, 21500 SKA 641.55 -165.6 Ot 65.9 be Pee 
ase. 140 4 BPLIF 17E.2 Ot Ta ath 7A 


at . c’4 —t4, e we Festa 1€1 . be . uy rts = . Le: 1 (ee = 


POWER OUTPUT poles a 
Poe eee | | 


| [Aree se 


— ce ee ee 8 
ae NOISE FIGURE 


POWER OUTPUT - dBm 
Oo 
NOISE FIGURE - dB 





.0 
6 7 8 9 10 ll 22 
Mos - VOLTS 


* at 1 dB Gain Compression 


223 


WJ-A86 


10 TO 200 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ HIGH GAIN - TWO STAGES: 
28 dB (TYP.) 


@ HIGH EFFICIENCY: 
21 mA @5 VDC (85 mW) 


@ LOW NOISE: 3.8 dB (TYP.) 


@ MEDIUM OUTPUT LEVEL: 
+9.0 dBm (TYP.) 


@ MEDIUM THIRD ORDER L.P.: 
2s cpm tyr) 


Specifications * 


Characteristic 





Frequency (Min.) 3-250 MHz 10-200 MHz 
Small Signal Gain (Min.) 28 dB 27 dB 

Gain Flatness (Max.) +.3 dB +.8 dB 
Noise Figure (Max.) 3.8 dB 4.5 dB 
Power Output at 1 dB 

Compression (Min.) 9.0 dBm 7.5 dBm 
VSWR (Max.) Input/Output 2 ee 1.9:1 

DC Current at 5 Volts 21 mA 23 mA 


*Measured in a 50 ohm system at +5 Vdc. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point .................... 
Second Order Two-Tone Intercept Point.................... 
Third-Order Two-Tone Intercept Point ..................... 


Absolute Maximum Ratings 


Storage Temperature: <9 es fe be STR S wha Lee oe hs Ae 
Maximum Case Temperature ...................-0-. Digwee mes 
Maxima L9G: Vitae oe od os cas pe See Ha ben ee 
Maximum Continuous RF Input Power ........................ 
Maximum Short Term RF Input Power (1 Minute Max.) .......... 


Maximum Peak Power ... 0.2.6... ccc ee ee ere eee ewes 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 
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DIMENSIONS ARE IN INCHES (MILLIMETERS). 
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DIMENSIONS ARE IN INCHES (MILLIMETERS). 


*WJ-CA86 is standard WJ-A86 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C Typical Automatic Test Data 
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WJ-A87 


10 TO 400 MHz 
TO-8 CASCADABLE AMPLIFIER 


e HIGH OUTPUT LEVEL: 
+17 dBm (TYP.) 

@ HIGH EFFICIENCY: 31 mA 
CURRENT DRAIN 

@e HIGH THIRD ORDER L-P.: 
+32 dBm (TYP.) 

e WIDE POWER SUPPLY RANGE: 
+5 TO +15 VOelrTs 


Specifications * 


Characteristic 






Frequency (Min.) 5-450 MHz | 10-400 MHz| 10-400 MHz 
Small Signal Gain (Min.) 12.5 dB 12.0 dB 11.5 dB 
Gain Flatness (Max.) +0.3 dB +0.5 dB +0.7 dB 
Noise Figure (Max.) 5.5 dB 6.0 dB 
Power Output at 1 dB Compression (Min.) | >+17.0 dBm} +16.0 dBm | +16.0 dBm 
VSWR (Max.) 
Input Efi Pat ae 
Output 20.T 20%" 
DC Current (Max.) at 15 Volts 35 mA 37 mA 
*Meausured in a 50-ohm system at +15 Vdc Nominal. 
Note: 1. Up to 350 MHz; 2.2:1 Max. from 350 to 400 MHz. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ............+-+++. > +50 dBm (Typ.) 
Second Order Two Tone Intercept Point............+.208: > +46 dBm (Typ.) 
Third Order Two Tone Intercept Point .............058208. +32 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Tanierne 06s dG ees Se es Be we oe Ha -62°C to +125°C 
Maximum Case Temperature... 1.26 te ee ee ee eee 125°C 
Maximum DC VoIeadd: a okie cae ce He eo ee 8 +17 Volts 
Maximum Continuous RF Input Power. .... 2.2.62. 220 e eee ee ees +17 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ......... 50 Milliwatts 
Wiax imum Peak Power <6 scams 6 owe ek we ee a ee es e's 0.5 Watt 
(3 usec Max.) 
“§"’ Series Burn-in Temperature (Case)... 2... 2.0 ee ee ee ces 125°C 


Weight 
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approximately 2.0 grams (0.07 02.) 


: Guaranteed 
Typical eo 0 0 
0-50 C -54C-+85 C 





Outline Drawings 
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ce 
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+DC VOLTAGE 
45° + 3° 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
CA87 
nf = = “880 
y (20.82) 
1.000 qh 
(25.40) 
A PRODUCT LABEL AREA 
Dans 
_ TYP (2) PLACES 
0.500 0.460 ~ (9.52) TYP (2) — 
ie a DC BIAS aoe 
$a Ip go tat 
RF CONNECTOR I 
0.310 INPUT SMA JACK (FEMALE) 
(7.87) (2) PLACES _ 0.460 
0.460 J) | (11.68) 
MOUNTING (11.68) 
SURFACE 0.180 MOUNTING HOLE 
y (4.57) | 9-56 UNC -2B X 0.15 DEEI 
FSS THREADED INSERT 
, + 3 (4) PLACES 
0.810 A sank 
(20.97) 9.095 0.250 7) te. te.42) 
(2.41) (6-99) 





DIMENSIONS ARE IN INCHES (MILLIMETERS). 


*WJ-CA87 is standard WJ-A87 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. 


Typical Performance at 25°C 
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Typical Automatic Test Data 


Vec =5V 
FREQ = -USHR = USWR © GAIEM Vec = 12 V 


MH IH cut Tit: 
FREG SUR USHER: GAIN 


10g. 4.2 ia. 21,5 MHZ 1N OUT DE 
150, t.ec 1.6 fiv.4 
POG, “fe: “tee. See soe ake ae 
es. 1.2 te 6 ba i. «1.2 $5 {2.5 
200. 1.2 1.6 11.6 200. 1.3 1.6 125 
350. t.3 1.7 86 18.0 esa. 1.S 1.6 12.6 
40g. 1.2 et 11.8 200, «1.2 1.5 18.6 
450, 1.5 8.4 s1.0 30, 1.2 to tbe 
S00. 1.8 Gt m8 400. 1.3 1.6 13.0 
450. 1.6 29 1&5 
SOQ. 2.1 G4 10.5 


Linear S-Parameters . 

aoe a a Si a Linear S-Parameters 
MHS MAG ANG MAG Fn NRG ANG HAG ANG FREQ S11 met mie cesess 

MH MAG ANG MAG ANG 1" 


= 
tf 
= 
5 
pe 
a 
r. 
=! 
= 
ion 





1, EH 152.2. t4 18 
oe , Peed 4140907 a mM, 
woo. ie tel3 fee Sg 26 oe oe See eee: ee Se, ee ae 
e50. 4.0 MEG 1d ne ee fee a Re ete, Se. eee Se, ee 
300. 609 1G 15.8 .13 -St  .z4 cee ee Fe ee ee, ee. So, ee 
350, 05 EO. & eee oer ieee. ee ee eee 
400, OFS Fh | 1S SG L8G Sa Oe oe ee ee ee ee ee 
450, 190 PLS 47.10 LIB TEP LSS eo tO Bee ee), SE. ee ee 
Sct mes 544 oS fh c. He et 400. 14 vo. GQ 4.45 Sa. 8 220 “Se. 3 30 eo. 
00, 0 54.0 SG IE Hh 450. 122 726 4.20 62.2 12 65.3 49 9-180 
soo. 135 SS OSS A BOS ce 4S 


Vcc = 8V 


- PREG! WISH WSU GAIN 
MHZ Hal MIT DF 


Vec = 15 V 


FREQ USE USHER GAIN 
1s NH In OUT tr 


100. pore t.4 etek 
150.142 1.6 12.1 a. ae eae es 
cou, $43 1.7 tc. 16 i: Ge ce as 
oes, 4% 17 a0 150. 20 Set 20. 
co. cee set bee za 17 gs ée aie 
200. 1.2 1.6: 1 8055 oe ae “e G66 
eta S 12 1.6 1207 esa, 1.3 1.6 ta.7 
see Eee - ae 300. «1.3 1. 1259 
400, eeu cel ser 3S ao ‘ rere 
450. 1.6 Sa tg soo. ae if 23.4 
saa e a eo0 aT 4600, 1.3 1.8 13.0 
aie : ian } 450. 1.6 a. f2.6 
200. eet Sei 16.6 


Linear S-Parameters 


FREG S11 Set Bie Bee 


NH2 MAG ANG MAG ANG NAG ANG MraG ANG 


Linear S-Parameters 


FREG S11 Set Sie Boe 
MHZ MAG ANG NAG ANG MAG ANG NAG ANG 









100, ms TO. 4.07 153.2 fis 617 14S 
ISG, 210 53.5) . Oe ide. ee we) fSS.7 P 
200. a 40.6 pat ie 43 Be. SSOP a4 100, . 08 oa. 4.25) 156.2 eis “11.2 18 0 ~149.9 
eso. eit ae 4,08 121.3 ee ono 2s) 162.9 150, 210 69.9 4.27 145.9 eto 15.8 20: A1STer 
20. es) SO.7 4.19 168. o ic O56 2a 120.6 c0G. le T.4 0 4.2 136.0 2i3 “ELE ce le. 
350. aS): 46.4 4,32 43.0 wis 44.5 .en Tie esa. ~lé 47.0 4.3% 126.4 .ic “27.8 cc 
400, 613 7.0 4.22 rocD Jie 57.0 3s e.7 360. 211 43. 4.41 115. .id “33.8 9 
450. Poe 6a,a 3.41 So.4 .te TALE 4 14,9 256. ell S3.9 4.54 101.4 ee: 4202 228 
SOG. Rc: Sa.4 3.05 S07 .10 “85.7 ee SE. 460. 215 ve.3 4.48 a4.5 vic “Sc. a co 

7 7 : : 450. a4 Ta. 4.2 63.1 st2 65.7 48 

500. 535 5a.6 a4 41.5 210 -ft.e Roh -4o.9 
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WJ-A87-1 


2» TO 400 MHz 
TO-8 CASCADABLE AMPLIFIER 


® AiGH OUTPUT LEVEL: 
1? Cem i) rr.) 


@® HIGH EFFICIENCY: 
33 mA AT 15 VOLTS 


@ HIGH THIRD ORDER L.P.: 
+32 dBm ( TYP.) 


@ WIDE POWER SUPPLY RANGE: 
ro ore Oty 





Specifications* 













— Guaranteed 
Characteristic 0° - 50°C 5A°C - +85°C 


Typical 





































Frequency (Min.) 5-450 MHz 10-400 MHz 10-400 MHz 
Small Signal Gain (Min.) 15.5 dB 14.5 dB 14.0 dB 
Gain Flatness (Max.) +.5dB +.7 dB 21 0d 
Noise Figure (Max.) 3.6 dB 4.5 dB 5.0 dB 
Power Output at 1 dB 

Compression (Min.) 

Vag he Volts +17.0 dBm +15.5 dBm +15.0 dBm 
al Volts +15.0 dBm +13.7 dBm +13:0 dBm 
VSWR (Max.) Input/Output 1.9:1 2.0:1 2.0:1 

DC Volts (nominal) 15; 

DC Current at 15 Volts 33 mA 35 mA 37 mA 





*Measured in a 50 ohm system at +15 Vdc. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point .................. >+47 dBm (Typ.) 
Second Order Two-Tone Intercept Point.................. >+42 dBm (Typ.) 
Third-Order Two-Tone Intercept Point ................... >+31 dBm (Typ.) 
Absolute Maximum Ratings 

Storage Taniperatire. sin 6 ce be ee ee ee ee eR ee eee -62°C to +125°C 
Maxinniny Case Temperature . 5... ck wee ete Fe a a ee (25°C 
Waktu UG Voraoe = «Sw haw oe & es Ss Ree os oo oe ee iy Vac 
Maximum Continuous RF Input Power..........-..0 2 eee eee eees +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) .......... 50 milliwatts 
MaxITIUIN PERICFOWS! 6-2 be ae So eee sean Awe SESS aie 0.5 Watt 


“S’’ Series Burn-in Temperature (Case)... ........ 0c cee eee ee cee 125°C 


Weight = approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 





A87 - 1 
450 
40-44 (11.41)P14 = 
2075 
(5.27) 
185 | 
(4.70) 
FE (Gee) DIA (4) PINS 
504 
(12.80)DIA 
62) DIA B.C. 
50 OHM INPUT 50 OHM OUTPUT 
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DIMENSIONS ARE IN INCHES (MILLIMETERS). 








CA87 - 1 
| |. 0.820 
(20.82) 
1.000 qi" 
(25.40) fe 
: PRODUCT LABEL AREA 
___ 0.375 
ne Pans (9°52) TYP (2) PLACES a2 
ae 4" DC BIAS OUTPUT] (7.87) 
pes GND =leee? | ~ — 
| RF CONNECTOR \ 
0.310 INPUT SMA JACK (FEMALE) 
(7.87) (2) PLACES 0.460 
0.460 ae 
MOUNTING (11.68) —s hia 
SURFACE 0.180 MOUNTING HOLE 
a (4.57) 2-56 UNC -2B X 0.15 DEEP 





THREADED INSERT 
(4) PLACES 


0.810 
bs 92 2 0.320 
(20.57) 0.250 (8.12) 
a a (6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


*WJ-CA87-1 is standard WJ-A87-1 installed in miniature SMA connector housing 
and guaranteed over 0°C to 50°C temperature range. 


Typical Performance at 25°C 
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Second Order Two-Tone Intercept Point Current Drain 
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Typical Automatic Test Data 


Power Output* 








E 

ES FREGQUEHCY WS lle WSR GAIN FREQUENCY’ Wes lte WSMR GAIN 

¢ MHZ IH CUT De MHZ IK OUT De 

e 5.4 1.29 1.35 14.4 5.8 1.29 1.39 14.9 

= 16.6 1.14 1.13 14.5 14.6 ee e 1.13 15.4 

. 50.8 i.i4 1.17 14.6 54.8 102 1.18 15.4 

= 140.0 1.30 1.45 14.4 188.8 1.28 1.41 14.9 

= 150.8 1.45 1.74 14.2 150.6 1.43 1.65 14.7 

2 208.8 1.52 1.97 14.1 208.6 1c 1.85 14.7 
250.8 1.53 2.09 14.1 258.8 1.53 1.95 14.7 
360.6 1.57 2.08 14.2 308.68 1.33 1.87 14.8 
350.6 1.47 1.86 14.6 350.8 1.42 1.69 15.4 
400.0 1.25 1.65: 14.8 400.6 1.38 1.59 15.4 

E 

é Voc = 12V = 

— 

= 

= FREGUEHMC'Y’ WOE WOW GAIN FREQUENCY’ Woe VSL GAIN 

= MHz Ik: OUT IB MHZ IH OUT DB 

c 

w 5.8 1.21 1.44 15.2 5.8 1.24 Lid? 15.4 

Ss 14.8 ode 123 15.2 14.8 he es 1.27 15.9 

aa Sa.8 1.13 1.18 15:2 54.8 Lek 12s 15.4 
1aa,4 1.28 i<3F Les 1 186.8 1.26 1.42 15.4 
158,48 1.45 1.57 14.9 158.4 1.38 1.63 15.2 
Aa. 6 1.54 1.76 14,9 208.8 t. 27 1.78 1501 
258.6 1.68 1.94 15.8 254.8 1.54 1.84 15.2 
300.0 1.59 1.76 15.1 306,68 1.54 1eve 15.3 

¢ 356.6 i.5a 1.57 15.4 358.6 1.47 1.56 15.5 

rs 400.6 1.23 14d eaters 400.6 1232 1.36 15.8 

' 455.4 1.36 1.69 15.8 

— 

= 

ee s 

= Linear S Parameters at +15 Vdc 

c 

wi 

= FREQUENCY S11 521 S12 See 

o. MHZ MAG ANG MAG AHG MAG AHG MAG ANG 





320 @. 144 =98 5. 55 ~1*4 8,89 a 4.198 131 
16.6 8.878 +123 3.62 ~158 o.89 1 4.118 145 
38.8 8.861 149 Dia SE 161 8,69 = 4.161 -168 

186.4 H.116 61 a. OE 148 4.89 ~29 G.1%s “152 
158.8 4.159 38 et 128 8.89 ~44 4.241 -163 
268.8 0.192 a ee 168 4.89 ~h8 H.281 -173 
256.8 8.213 -26 dafe oe H,89 =f2 B.295 164 
368.8 @.212 -41 a.91 61 H.89 -85 8,266 143 
358.68 a. 196 -61 ay 2a 39 8.09 -161 B.216 1i4 
488.8 @.159 -64 6.14 A A, 9 “121 4.151 49 
456.48 @.151 39 b. 14 16 4,89 -143 4.256 -35 


POWER OUTPUT - dBm 


10 100 200 300 400 
FREQUENCY - MHz 


*at 1 dB Gain Compression 
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WJ-A8s 7 


5 TO 300 MHz 
TO-8 CASCADABLE AMPLIFIER 





® HIGH EFFICIENCY: 13 mA AT 5 VOLTS 
WITH 2 9.5 dBm OUTPUT POWER (TYP.) 


® LOW NOISE FIGURE: 3.0dB (TYP.) 
® LOW VSWR: <1.5:1 (TYP.) 





Specifications * 
Guaranteed 
Characteristics Typical 0° -50°C -5A°C - +85°C 
Frequency (Min.) 5-350 MHz 10-300 MHz 10-300 MHz 
Small Signal Gain (Min.) 15.5 dB 15.0 dB 14.5 dB 
Gain Flatness (Max.) +0.2 dB +0.5 dB +0.8 dB 
Noise Figure (Max.) 3.0 dB 3.5 dB 4.0 dB 
Power Output at 1 dB +9.5 dBm +9.0 dBm +8.5 dBm 
Compression (Min.) 
VSWR (Max.) 
Input/Output 2.0:1 

DC Current (Max.) at +5 Volts 18 mA 
*Measured in a 50-ohm system at +5 Vde Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................0.00- >+37 dBm (Typ.) 
Second Order Two Tone Intercept Point .............-e.-208: >+31 dBm (Typ.) 
Third Order Two Tone Intercept Point ..................08. >+23 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature oo eee oo Sica eens ow ded pce see ea oes es -62°C to +125°C 
Maximum Case Temperature -.. 0.4... 0b ccc ccc cence renee eccneewncens 125°C 
Maxum DC -Voitdes 2. 303. 4 ackeok ts pak bake eee wt el ase eek nes +10 Volts 
Maximum Continuous RF Input Power ............002ceceeeceeeeee +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ........... 50 Milliwatts 
Maxim Poak FOwe! (den ccacgccewceext cGutruwtiwdaceeanetoenws 0.5.Watt 

(3 usec Max.) 
“S" Series Burn-In Temperature (Case) ................ 0c cece cece neces 125°C 
Weight = approximately 2.0 grams (0.07 02.) 
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Outline Drawings 
A87-2 


0.450 
TET cis 


0.025 (0.63) 
is 


+0.001 
0.018 9 og2 (0.45) DIA. 






DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 











CA87-2 
0.820 
(20.82) 
PRODUCT LABEL AREA 
0.375 
0.500 0.460 aa ee 
(12.70) (11.68) eye 
DC BIAS. OUTPUT] (7.87) 
oe ere 
RF CONNECTOR 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES _. 0.460 
0.460 + 0.010 ee (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE MOUNTING HOLE 


2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
(4) PLACES 


0.810 + 0.010 | l 
0.320 + 0.010 
(20.57 + 0.25) 0.095 0.250 (8.12 + 0.25) 
; (6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 





*WJ-CA87-2 is standard WJ-A87-2 installed in miniature SMA connector housing 
and guaranteed over 0°C to 50°C temperature range. 


Typical Performance at 25°C 
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POWER OUTPUT - dBm 


10 100 200 300 =. 350 
FREQUENCY - MHz 


*at 1 dB Gain Compression 
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; coh | yeeeslega 
45 oe =] 
‘= 
co 2ND ORDER HARMONIC a 
4 40 | ano onoeh Harwonic- oo 
eed 
= 
2 
Se 
Lu 
oO 
me 
| ee 
= 
25 
20 
10 100 200 300 350 


FREQUENCY - MHz 


Typical Automatic Test Data 


Vec = 5V Vec = 8V 


FREQUENCY VSR VSWR GAIN FREQUENCY’ WOW? WSWR GAIN 
MHZ IH CUT DB MHZ IH OUT DB 
a8 1,38 LZ? 15.4 5.8 1.35 1.35 15.6 
14.6 1.13 1.42 15.4 18.8 1.14 1.14 15.7 

5a. 1.81 1.13 15.5 50.0 1.05 1.10 15.8 
100.0 1.04 1.32 15.4 108.6 1.47 1.24 15.7 
150.6 1,97 1.49 15.2 150.8 1.16 1.36 15.6 
200.6 ‘433 1.55 15.2 200.6 1.11 1.41 15.6 
254.8 1.17 1.52 15.1 258.8 1.14 1.38 5.6 
380.8 1.24 1.41 15.2 360.8 1.26 1.29 13:6 
354.8 1.36 1.42 ipa iree | 
408.0 1.47 1.93 14,7 

Linear S Parameters at 5 Vdc 

FREQUENCY’ S11 soi $12 S22 
MHZ MAG ANG MAG ANG MAG ANS MAG ANG 
5.0 @.129 ~91 5.8P  -1?4 6.89 5 a.129 118 

10.4 a.059 -97 5.98 ~-179 8.09 2 4,058 114 
50.0 8. a6 164 5.97 162 6.10 -15 A460 -125 
100.6 @.021 27 5.86 142 H.10 “2 @.139 -138 
150.0 4.835 =20 5.79 12 6.16 ~33 @:197 -161 

200.0 a.051 -5 5.75 164 6.16 -43 @.21% 174 

250.8 .879 -94 5.78 5 6.10 -55 a. 207 145 

300.6 @.188 -129 5.74 65 6.16 -67 @.169 97 

350.8 @.151 -163 5.7 42 6.10 -92 0.172 28 

400.6 6.199 156 5.43 16 6.10 -101 @. 316 -34 

450.0 @.214 11 4,82 ~19 6.10 -120 4.495 -74 
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WJ-A8s 


5 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 





@ HIGH GAIN: 18.7 dB (TYP.) 

@ HIGH OUTPUT POWER: 
+20. 005M. (1 YP.) 

@® HIGH THIRD ORDER I.P.: 
+30 dBm (TYP.) 





Specifications * 

a : Guaranteed 
Characteristics Typical 0° - 50°C 54°C - +85°C 
Frequency (Min.) 2-500 MHz 5-500 MHz 5-500 MHz 
Small Signal Gain (Min.) 18.7 dB 18.0 dB 17.5 dB 
Gain Flatness (Max.) +0.3 dB +0.5 dB +0.7 dB 
Noise Figure (Max.) +15 V 6.5 dB 7.5 dB 8.0 dB 

+12 V 4.5 dB 5.5dB 6.0dB 
Power Output 
at 1 dB Compression (Min.) +20.5 dBm +19.5 dBm +19.0 dBm 

VSWR (Max.) Input/Output 1.6:1 13) 2.08% 

DC Current (Max.) at 15 Volts 79 mA 83 mA 87 mA 

*Measured in a 50-ohm system at 15 Vdc. 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercept Point .............2..000. +41 dBm (Typ.) 

Second Order Two Tone Intercept Point...............00.- +38 dBm (Typ.) 

Third Order Two Tone Intercept Point................208. +30 dBm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature... 0... 2... 002 ee cee wes eeeccccues -62°C to +125°C 

Maximutn Case ERMNpGraulte «sik ee ce he SR we ee be wee +100°C 

pee (IG GD os 6s pe hg Ok a ed we le Se wee bn Ae Tes +17 Volts 

Maximum Continuous RF Power...........0.000 8c eee eee eaes +13 dBm 

Maximum Short Term RF Input Power (1 Minute Max.).......... 100 Milliwatts 

ISNT PORNO POWION yo cee bw Keke Oe oe awe Slee he ee eee ee 0.5 Watt 
(3 usec Max.) 

“S"’ Series Burn-In Temperature (Case)...........022 000 eee eeeee +100°C 

Weight = approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 


A88 


0.450 
Tey died ge 


_ (0.63) 


Y 


(4.70) 


0.300 + 0.010 
DIA. B.C. 


50-OHM INPUT 






+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
















CA88 
0.820 
20.82) 
PRODUCT LABEL AREA 
0.375 
0.500 0.460 19.50) YP (2) PLACES se 
ae) ay) DC BIAS vee (7.87) 
2 SS GND a . ee eS 
RF CONNECTOR A A 0.450 
0.310 INPUT | SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES 0.460 
0.460 + 0.010 (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 > MOUNTING HOLE 
] (4.57) I 2-56 UNC -2B X 0.15 DEEP 
{* 7} = THREADED INSERT 
] 7 (4) PLACES 


8.12 + 0.25) 


0810+0.000 hf 
(20.57 + 0.25) ats 080 I ie + 0.010 


oan (6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


WJ-CA88 is standard WJ-A88 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 


Gain Power Output* VSWR 










20 2.0 
Pe he ee Vee = +15 Ve ac |Vec=+15 Vde / INPUT | OUTPUT 
19 £15 
> 









pee. Le 

— — — a 

5 50 100 200 300 400 500 
FREQUENCY - MHz 


Vec = +5 Vde / 
INPUT / 


| SERS SRERESNPE YAP SEISA 
oho ee 
eee eee ee 


5 50 100 200 300 400 500 






GAIN - dB 





POWER OUTPUT - dBm 














3.0 
é = \/ 
B OUTPUT 
: ‘ YY 
aQ 
S (9 fees 
5 10 100 200 300 400 500 600 700 & 100 200 300 400 500 600 700 
FREQUENCY - MHz = FREQUENCY - MHz 
te 50 100 200 300 400 500 Poi 
F 10 Intercept Point 
Noise Figure FREQUENCY - MHz 
[oa] 
bs = | 
cc E 5 Veo = +15 Vde 
= = a) 
© ; eS 
LL = = 
= 2 S wes 
[= ] = | 
= 5 50 100 200 300 «400500 E ae 
FREQUENCY - MHz rr o = ; 
= 7 2ND ORDER TWO-TONE 
Qa 
: 10 50 100 200 300 400 50 = SR ORIEN ONS eee 
= FREQUENCY - MHz 
Vee = +12 Vd 
3 cc c ss Haig Gian Goneioaon 10 50 100 200 300 400 500 
wd FREQUENCY - MHz 
> 4 
©o 
LL 
uw 
w 
S 
z= 3 
5 50 100 200 300 400 500 
FREQUENCY - MHz 
" Typical Automatic Test Data 
co 
: 
= Vec = +15.0 Vdc Vec = +12.0 Vdc 
" 
77} 
S FREGUENC'Y VS bak WS bal Fe! BAI FREQUEHC' VSuUR WS blk GAILH 
= MHZ TH CHIT Te MHZ Ik OT Ie 
5 50 100 200 300 400 500 ‘aus ee ‘ei ieee 
FREQUENCY - MHz 2.8 1.63 1.61 18.6 200.8 1.3 1.1 18.6 
3. L.45 1.19 18.6 3SHH.8 127 1.2 18.7 
16.6 1.43 1.69 168.7 408.8 | Lac 1 ke I | 
20.6 1.42 1.85 1g.7 500.0 1.4 i 19,2 
SA. 1.43 1.61 18.7 6G. z2.2 3,4 18,3 
188.8 1.448 1.84 18.7 
ZHA. 1.31 1.16 168.7 
368.6 1.18 Pett 18.8 
408.8 1.87 1.16 18.93 
SHH, 1.32 1.54 18.9: 
58.8 2.87% se ile 18.3 
Linear S-Parameters 
FREGUENCY S11 $21 12 $22 
MHZ HAG ANG NAG ANG MAG ANG MAG ANG 
.5 @.121 -1i A900 -32 A. OS 2 G.796 -127 
2.8 G.241  -128 B.48 -156 A, 6 27 B. 234 25 
5.8 B.1i85 -157 2.55 -i73 4.06 9 G.888 112 
18.8 B.176 -172 S.61 -179 A. G6 3 B.444 = 112 
20.8 8.175 («1748 2.65 75 8.86 -§ Q.025 189 
55.0 B.177 ©6164 S64 (164 8.86 -5 8.006 176 
180.6 B.166 ©6142 P68 © «146 H.G6 11 A.@z1 -122 
200.6 8.135 182 B.57 112 B86 -22 B.046 -137 
300.0 a.ag2 55 59 ? a.07 ~34 Q.054 ~-179 
400.0 8.033 -72 2,98 40 4.08 -51 B.oe2 181 
Soa. Q.137 = 167 2,85. -? 6.89 ~-73 A.213 41 
668.8 4.343 147 3.13 SH 4,18 ~-1a4 @.513 “e 
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WJ-A89 


50 TO 800 MHz 


TO-8 CASCADABLE AMPLIFIER 









@® HIGH REVERSE ISOLATION: 229 dB (TYP.) 
@ LOW INPUT VSWR: 1.4:1 (TYP.) 

@® LOW NOISE: 4.5 dB (TYP). 

@ MEDIUM LEVEL OUTPUT: 17.5 (TYP.) 
Specifications* 

Characteristics 


Frequency (Min.) 

Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Power Output at 1 dB 
Compression (Min.) 


VSWR (Max.) 
Input 
Output 


DC Current (Max.) at 15 Volts 





*Measured in a 50-ohm system at +15 Vdc Nominal. 


4.5 dB 


22.0 dB 


+0.5 dB 


17.5 dBm 


50-800 MHz 


0° - +50°C 


100-800 MHz 


21.008 


+0.8 dB 


5.5 dB 


16.5 dBm 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point . . 
Second Order Two-Tone Intercept Point . . 
Third-Order Two-Tone Intercept Point .. . 


Absolute Maximum Ratings 


Storage Temperature ............... 
Maximum Case Temperature.......... 
Maximum DC Voltage .............. 


Maximum Continuous RF Input Power... . 


Maximum Short Term RF Input Power(1 Minute Max.) ........ 


Maximum Peak Power .............. 


"S'’ Series Burn-In Temperature (Case).......... 


Weight 
230 


approximately 2.0 grams (0.07 oz.) 


Guaranteed 


~5A°C - +85°C 

100-800 MHz 
20.5 dB 
+1.0 dB 


6.0 dB 


16.0 dBm 


24051 
ye ay 


50 mA 


. 42 dBm (Typ.) 
. .35 dBm (Typ.) 
. .30 dBm (Typ.) 


-62°C to +125°C 
or one 
g..1f Vos 
4 /O-GSm 
50 Milliwatts 
.. .0.5 Watt 
(3 usec Max.) 
Sh og We 





Outline Drawings 


0.450 


A86 


oe eta f 0.025 (0.63) 
| 7 
+0.001 


—=— 4PINS 


0.46 72:2) pia, 


0.300 + 0.015 -0.05 


(4.70 + 0.38) 


0.300+0.010 Di 
(7.62 + 0.25) 
DIA. B.C. 


50-OHM INPUT 







GROUND 
50-OHM OUTPUT 


+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


CA86 





PRODUCT LABEL AREA 


en 


0.375 typ (2) PLACES 


0.500 0.460 ™ (9.52) 


(12.70) (11.68) — 


| = = DC BIAS OUTPUT| (7.87) 
aes J | Y 
ee ep oy Ye 


A RF CONNECTOR [ 
0.310 INPUT SMA JACK (FEMALE) 
(7.87) (2) PLACES 
0.460 + 0.010 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 








——_— 


MOUNTING HOLE 

2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 

(4) PLACES 


0.010 


0.25) + 0.25) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


WJ-CA89 is standard. 

WJ-CA89C installed in miniature SMA 
connector housing and guaranteed over 
O°C to 50°C temperature range, 


Typical Performance at 25°C 


Input/Output VSWR 


2.00 

Veo= +15Vde ae 
OUTPUT 

Re ATE rf ac 


1.0050f00 200 300 400 600 600 700 600 900 
FREQUENCY - MHz 


ferme | 


INPUT 


Pr lies | Meee 
= ee oe Re eyes a 


Power Output~ 


Gain vs. Temperature vs. Frequency 









Pre +15Vde 


cc 
& 1.50 
> 








90 2.00 
10 100 200 300 400 500 600 700 800 900 
FREQUENCY - MHz 





c 
ra 1.50 





1.0050 100 200 300 400 800 600 700 600 900 
FREQUENCY - MHz 


Intercept Point 





300 400 500 600 700 800 900 
FREQUENCY - MHz 


10 100 200 





60 











FREQUENCY - MHz 


*at 1 dB Gain Compression 


2nd HARMONIC 


poseacaae 


10 100 200 300 400 500 600 700 800 900 





Noise Figure 


| BREEDS 
4 





INTERCEPT POINT-dBm 
S 


NOISE FIGURE-dB 


310 100 200 300 400 500 600 700 800 900 
FREQUENCY - MHz 


Typical Automatic Test Data 


Vie = 15 Vde Linear S-Parameters 

FREQUENCY USWR USWR GAIN FREQUENCY Sif S2 Siz $22 
MHz IN OUT DB MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
50.2 faerl led 22.0 50.2 .@56 “82 12.648 -140 .@26 -6 .120 130 
100. Wht Vad 22.0 100.2 .@36 -88 12.549 -103 O26 -15 103 123 
200.2 Lat lez 2A 220.0 .047 =92 Bleed -26 .@26 31 101 82 
300.2 Wel lad 21.8 302.2 051 =-123 12.281 5) .@25 47 itz} 30 
4200.0 qeaal 1.4 22.0 422.0 .@55 -141 12.552 119 .@27 -63 .149 amt 
500.2 Had 1.5 226d 500.2 .@60 -154 12.989 -166 .@26 -84 t89 -66 
620.2 1.2 1.6 E205 602.2 .@76 -165 13.294 -92 .@25 -106 eZee =113 
700.0 Lid taZ7 bLae 700.2 .094 179 13.458 -21 Q24 -12 .248 -164 
802.2 1.3 he? 2265 802.2 tS 168 13.289 48 .@23 -154 .260 135 
920.2 Led tS 2149 920.0 .148 159 12.491 103 O22 179 ad t 70 

Voce = 12 Vde Linear S-Parameters 

FREQUENCY VSWR VSWR GAIN FREQUENCY $11 $21 $12 S 
MHz IN OUT DB MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
52.0 Lat 16d 21.8 52.0 063 -68 12.329 -140 827 -5 111 127 
100. 1.1 1.2 21.8 100. 047 -65 12.252 -103 .@27 -16 .093 122 
200.2 tad sz els 200.2 - 058 -78 11.926 =27 .@26 -32 .098 81 
300.2 te Nie 21-6 300.2 -@62 -109 12.011 51 .@26 -48 11 26 
400. Let 163 21.8 4202.0 -@66 -127 12.306 119 .827 -64 «139 -23 
500.2 Le 1.4 | 500.2 .@73 -141 12.756 -166 .@26 -85 .182 =73 
602.0 lied 1.6 f2u0 600.0 .@90 -155 13.082 +93 .@25 -108 s22o. 121 
780.2 133 Vat 22.4 700.2 othe  =72 13.245 =22 .@24 -131 «249 -~-173 
820.2 Lao 1.8 2250 800.0 . 148 175 13.038 46 .@23 -158 276 125 
902.0 1.4 2.9 rat eal 4 900.0 184 162 12.158 101 820 175 343 63 


FREQUENCY - MHz 
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WJ-AL7 


50 TO 500 MHz 
TO-8 CASCADABLE 
LIMITING AMPLIFIER 





@ SYMMETRICAL CLIPPING: 
GOOD EVEN-ORDER 
SUPPRESSION 

@ HIGH GAIN: 13 dB (TYP.) 

LOW: VSWRa<T Sct: (EYP 

e FAST PULSE RECOVERY 
TIME: < 50 NSEC 


Specifications* 


Characteristics 


Frequency (Min.) 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 


Noise Figure (Max.) 
50-300 MHz 
300-500 MHz 


Power Output at 1 dB Compression (Min.) 
50-500 MHz 


Output Limiting Level (Max.) 
+10 dBm 


VSWR (Max.) 
Input 
Output 


DC Current at 15 Volts (Max.) 


*Measured in a 50-ohm system at +15 Vdc Nominal. 
Notes: 

1. Third-Order |.P. (linear region) +20 dBm (Typ.) 
2. Linear Region. 


Absolute Maximum Ratings 


Storage Temperature ..................0c0c eee 
Maximum Case Temperature,..................... 
Masamumn: DC Voltage .. in ee a ci 2 
Maximum Continuous RF Input Power............... 
Maximum Short Term CW Input Power (1 Minute Max.). . . . 
Maximum Peak Power. 2.23 - < sc. wo ate oe Pde oe aoe ws CS 


"'S" Series Burn-In Temperature (Case)............... 


Weight approximately 2.0 grams (0.07 oz.) 
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Typical 


20-550 MHz |} 50-500 MHz | 50-500 MHz 





Guaranteed ! 
-54°C-+85°C 


11.0 dB 


+0.7 dB 


6.5 dB 
7.0 dB 


-7.0 dBm 


2.5 dBm 


aoa 
YS 


59 mA 


ieek eee ee +125°C 


(ek. ee +13 dBm 
ie een +50 Milliwatts 
Te os ite a ape 0.5 Watt 


(3 usec Max.) 


Sli ana) une 5 





Outline Drawings 


AL7 
0.450 
0.200 0.025 (0.63) 
(5.08) i. 






0.018 ane (0.45) DIA. 
<— 4PINS 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


CLA7 


- 


0.820 
(20.82) 





PRODUCT LABEL AREA 


0.375 
0.500 0.460 : —~ (9.52) TYP (2) PLACES oo 


(12.70) (11.68) DC BIAS “ie (7.87) 








E GND 
RF CONNECTOR I A 0.450 
0.310 INPUT SMA JACK (FEMALE) tie 
(7.87) (2) PLACES _. 0.460 
0.460 + 0.010 (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE MOUNTING HOLE 


2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 


Y : ee: (4) PLACES 
0.810 + 0.010 | oi 
0.57 + 0 0.320 + 0.010 


25 ‘6 
) 0.095 ees (8.12 + 0.25) 
(2.41) (6. 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


The model WJ-AL7 incorporates a 
balanced-bridge Schottky di ode output 
limiter using thin-film assembly tech- 
niques integrated with a medium-level 
inout 20-500 MHz, 14 dB gain ampli- 
fier. | The balanced-bridge yields sym- 
metrical clipping of the signal which 
reduces even-order harmonic distortion. 
Its functional schematic is shown in 
Figure 1. Diodes D1 through D4 are 
used to provide the primary limiting, 
while diodes D5 through D8 provide 
hard limiting. 

The WJ-AL7 is vertually identical 
to the WJ-LA7 except that the amplifer 
is placed in front of the limiter as 
opposed to the limiter in front of the 
amplifier. The pulse-recovery time is 
therefore the same. (Under 50 nsec for 
a single unit). 

Reversing the positions results in an 
improved input noise figure and a re- 
duced output power level. 

The units are designed for cascaded 
operation with each additional stage 
offering approximatley 12 dB of in- 
creased limiting range. 


Gain (Linear) 








FREQUENCY - MHz 


Noise Figure 


6 





NOISE FIGURE - dB 





























50 100 300 500 


FREQUENCY - MHz 


Power Output* 








POWER OUTPUT - dBm 



































FREQUENCY - MHz 
*at 1 dB Gain Compression 


Power Output in Saturation 











POWER OUTPUT - dBm 























HARMONIC SUPPRESSION - dB REL. TO OUTPUT 


FREQUENCY - MHz 


Harmonic Suppression (Curve A) 





+20 +25 +30 
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Harmonic Suppression (Curve B) 
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FREQUENCY - MHz a 
iva) 
wy) -40 
Qa 
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x= 
yn 00 
lid 
a 
oOo 
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Qa 
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-10 “5 0 +5 
INPUT POWER - dBm 


HARMONIC SUPPRESSION - dB REL. TO INPUT 


-30 
e e 
Typical Automatic Test Data 
cc 
thew Ushi nas Os CHIN 
hifi it ui Lr 
Dey, bee i.4 bated 
cut, 3. i.4 pia Sy 
eS i.l Dee 12.3 
a sect Dwi fa 
Sh, 2. tex RCI ag 
fb, te tac zoekt 
Linear S-Parameters 
PREW ei eee athe 
rip PPL: Hit: PRL: i PiFAL: HPAL: 
Likt, . LiL: i far a A 4. Sf a i 2) co . pe 
HE, a ie a SES 4.45 a tA “Tr. 4 
es Oa a, ag 4.44 EA “14.2 
hibit, a a aoe ara 4.21 .ik cea 
SRA, Lie ie Sh Sorte $57 Pee! ae 
E-LLY, ua t.4 4.45: care “EA 
fa Sy ve Fg Re rire Aa abe, oS Par 
a Sh Sy a sll & 1. Ce LE: ~Lidve 
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INPUT POWER - dBm 


Harmonic Suppression (Curve C) 
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239 





>» TO 400 MHz 
TO-5 CASCADABLE AMPLIFIER 





e LOW COST 
e LOW NOISE: 4.3:dB GLYP. 
e ULTRA SMALL SIZE 








Specifications * Outline Drawing 
Ch rd a: Guaranteed 
aracteristics 0°-50°C -54°C - +85°C EA1/EA4 
360 + .002 
Frequency (Min.) 5-400 MHz 5-400 MHz (9. 14) 
is-20 OA 
Small Signal Gain (Min.) 14.0 dB 13.0 dB - 7 
Gain Flatness (Typ.) +0.5 dB at 
185 + .015 025 
Pees eta Vr (4.70) (.64) 
oise Figure ; ; 
9 YP | Bee 018 Oy Al DIA. 
Power Output at 1 dB Compression (Min.) -2.5dBM -3.0 dBm 01258 ¢ mesa 







50 OHM OUTPUT 


VSWR (Typ.) 


Input 2.0. 
Output 1.9 


.200 + .010B.C. 







50 OHM 45° + 3° 


DC Current at +15 Volts 10 mA INPUT 





: ; +DC VOLTAGE 
*Measured in a 50-ohm system at 15 Vdc Nominal. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point .........................+9dBm 
Second Order Two Tone Intercept Point......................... +5dBm 
Third Order Two Tone Intercept Point......................... +13 dBm 


Absolute Maximum Ratings 


Storage Temperature..................0000eee eee ees 762°C to +125°C 
Maximum Case Temperature............... 0000 eee eee eee eee. 125°C 
Maximum DC Voltage .;... os 6s ceworce See ee eee hae es oe FIP Vols 
Maximum Continuous RF Input Power......................... +13 dBm 
Maximum CW Input Power (1 Minute Max.) ..................+50 Milliwatts 
Maximum Peak Power (3 usec Max.) ...........0.220 002000222. 0.5 Watt 
“S” Series Burn-In Temperature (Case) ..................-20.--00e---. 125°C 


Weight = approximately 2.27 grams (0.08 oz.) 
240 


Typical Performance at 25°C 









Gain Power Output* 
Ee ] 
2 
35 0 
aa 
3 -1 
S 5 100 200 300 400 500 
os FREQUENCY - MHz 
< *at 1 dB Gain Compression 
13 VSWR 
5 10 100 200 300 400 
FREQUENCY — MHz ae 
cc OUTPUT 
= 1.50 
16 2 a. Ur | 
21 ee NS RE hes at 
| 1.00 
= 5 10 50 100 200 300 400 
< 14 FREQUENCY — MHz 
13 
010205 1 2 § 10 20 50 100 200 500 
FREQUENCY — MHz 
Noise Figure 
2 5 
“ 3 
5 100 200 300 400 500 
FREQUENCY - MHz 
Typical Automatic Test Data 
Veco = 19 V Linear S-Parameters, Vcc = 15 V 
FREQUENCY VSWR YSWR GAIN FREQUEHWC $11 S21 S12 S22 
MHZ IN OUT DB MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
3.668 1.63 1.3 14.9 5.4 6.141 -167 5.58 -174.8 6.89 ci 6.141 ay 
16.668 Las 1.3 14.93 16.6 8.146 =lres 5.5¢ ~-178:.4 6.89 -1.8 B.1d2 =" 
26.08 0 1.3 15.6 26.8 8.138 =175 5.61 178.1 6.89 =5..3 6.145 -4 
38.08 digas Les 14.9 56.68 6.138 -173S Sao 172.3 6.89 -4.2 6.141 -4 
164.66 163 103 15.6 166.6 8.143 -166 5.62 163.2 6.49 -5.4 8.135 -4 
266.68 1.4 1.3 1504 268.6 8.178 = 52 5.68 145.6 6.89 = 915: 1 8.115 3 
366.68 1 ate 1.2 Lond 308.8 A.223 -144 5.65 126.5 6.16 =15.6 8.111 13 
466.04 1.8 1.4 133.2 466.6 4.238 -143 Sere 167.1 6.11 -18.8 8.161 46 
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WJ-EA2/EA5 


5 TO 400 MHz 
TO-5 CASCADABLE AMPLIFIER 





® LOW COST 

® MEDIUM OUTPUT LEVEL 
+9 dBm (TYP.) 

@ ULTRA SMALL SIZE 


Specifications* 


Guaranteed 
0° ~+50°C 


Characteristics _5A° — +85°C 


Frequency (Min.) 5-400 MHz 5-400 MHz 
Small Signal Gain (Min.) 13.0 dB 12.5 dB 
Gain Flatness (Typ.) <20:3-d8 
Noise Figure (Typ.) 5.7 dB 
Power Output at 1 dB Compression 

Typical +9 dBm 

Minimum +6.5 dBm +6.0 dBm 
VSWR (Typ.) Input/Output tl 
DC Current at 15 Volts (Max.) 27 mA 29 mA 





*Measured in a 50-ohm system at 15 Vde +1% Nominal. 


Note: The EA5 is the same as the EA2 except three external capacitors are required which allows 
an increase of the low frequency bandwidth. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point .................... +33 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... +28 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... +21 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature................. 00000 e eee eee -62°C to +125°C 
Maximum Gase Temnperativre. .... 6.0 ee ee wee ee eee 125°C 
Maxinim DOG Volage 3... ew ke ie HA OPS See, +17 Volts 
Maximum Continuous RF Input Power....................2-.-2--.% 13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) .......... +50 Milliwatts 
Maximum Peak Power (3 uisec Max... cee ee ae ee ee 0.5 Watt 
“S"’ Series Burn-In Temperature (Case). ................-200000- +100°C 


Weight approximately 1.0 grams (0.04 oz.) 
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Outline Drawing 


EA2/EAS 


360+ .002 
(9, 14) 
325 





(4, 45) 
185+ .015 1 025 
(4,70) (.64) 
+, 001 
Sig eae a= £018 pgp (46) DIA. 
4 PINS 
10 (2.54) & GROUND 










.200 + .010B.C. 





INPUT 


+DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C Typical Automatic Test Data 





Gain Veco = 15 V 
FREQ LGW SHR GAIN 

Mt ™N OUT DE 

'O0. ary oe tee Scr 

t coda. ave ome 13.7 

oe Pe Sea ee 00. 2300113 IS 
300. ie fan 23.1 

600. <r 2.9 22.2 


Linear S-Parameters 





FREQ DEW LIN G REL OG GAIN DEY ALS GAIN GROUP DELAY’ 
1 cae | 5 10 50 100 300 500 MH2 DEG LEG IE IIB N--SEC 
FREQUENCY - Miz 100. =~, 34 00 er 17. 68 26 
COQ, . Faget tes aT ry 1é PSs 6g . re 
j i mk Se 1.22 24, 74 13 12.67 628 
Noise Figure 400, 1.06 33.7? -.16 13.38 28 
2 7 
= 6 
=) 
os 
a 
= 4 
10 30 100 200 300 400 500 


FREQUENCY - MHz 


Power Output* 


ot 
_— 


POWER OUTPUT - dBm 
oso 


5 100 200 300 400 500 


FREQUENCY - MHz 
*at 1 dB Gain Compression 


VSWR 





10 100 200 300 400 500 
FREQUENCY - MHz 





FREQUENCY - MHz 
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WJ-EAZ 


5 TO 250 MHz 
TO-5 CASCADABLE AMPLIFIER 


© hiGH OUTPUT LEVELS 16 dBnr{? YP) 
@ LOW VSWR: S<1.5:1 (TYP) 
@ WIDE SUPPLY RANGE: 12T0O 15 VOLTS 





Specifications* 
Guaranteed 

Characteristics Typical 0° - +50°C -54° - +85°C 
Frequency (Min.) 1-250 MHz 5-250 MHz 5-250 MHz 
Small Signal Gain (Min.) 9.5 dB 8.5 dB 8.0 dB 
Gain Flatness (Max.) +5 dB +8dB +1.0dB 
Noise Figure (Max.) 6.0 dB 6.5 dB 7.0 dB 
Power Output at 1 dB 16.0 dBm 15.0 dBm 14.0 dBm 
Compression (Min.) 

VSWR (Max.) Input PU BA 
VSWR (Max.) Output o 7) 

DC Current (Max.) at 15 Volts 67 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercept Point ...............00.00. 38 dBm (Typ.) 
Second Order Two Tone Intercept Point................20.. 33 dBm (Typ.) 
Third Order Two Tone Intercept Point ..............00008. 28 dBm (Typ.) 
Absolute Maximum Ratings 

Storage Temperature... 2... 2 eee ew ee wwe ete tw etwas 62°C to +125°C 
Vaximum Case Temperature. 6 6. ec re ee ee eee ee eee +125°C 
Maxininny (OC VGltade 2< 6 eo cals os Bhim de op elas ees ke +17 Wolts 
Maximum Continuous RF Input Power. ...........00000 0 eee ees +130BMm 
Maximum Short Term RF Input Power (1 Minute Max.) ......... +50 Milliwatts 
Maximum Peak Power... 06. ce ee ee ee ee ee ee 0.5 Watt 
(3 usec Max.) 

““S’’ Series Burn-In Temperature (Case) ........ 20.000 ce eee ee ee eee 125°C 
Weight approximately 1.0 grams (0.04 oz.) 
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Outline Drawings 


.360+ .002 
(9, 14) 
325 


EA7 





(4, 45) 
185+ .015 bas 
(4,70) (64) 
+001 
| exla £018 yp (46) DIA. 
4 PINS 


1012.54) & 








.200 +.0108B.C. 







50 OHM 
INPUT 


+DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


vi.I-CA package is not available for TO-5's. 


Typical Performance at 25°C 





Gain Intercept Point 
60 
2ND HARMONIC 
= 50 PN 
[==] ct 
= ' 
z = <—S 2ND ORDER TWO-TONE 
< =) 
i 
Li 
oO 
c 
[ee 
5 100 200 300 «= (30 
FREQUENCY - MHz = 
20 
5 100 200 300 
Noise Figure FREQUENCY - MHz 
oO 7 Reverse Isolation 
E 
ke ow 16 
= i 
© 6 z 
fhe fon) 
e = 18 
oS ond 
25 2 
5 100 200 300 = 
FREQUENCY - MHz 2 20 
(ee) 
> 
= 22 
* 
Power Output 5 100 200 300 





FREQUENCY - MHz 








E 
[=] 
=) 
‘ 
- 
= 
ba ° 
= Typical Automatic Test Data 
=) 
c 
ee) 
5 
a. Vec = +15 Vdc 
FREQUENCY VSUR VSHR GAIN 
5 100 200 300 MHZ IN OUT DB 
FREQUENCY - MHz 1.00 1.3 t.2 18.5 
2.00 {<2 1.2 18.6 
5.08 129 lo? 18.6 
18.22 iw ‘2 10.6 
50.20 ‘<3 ic? 10.5 
188.0 1.3 1.3 18.4 
158.00 1.3 1.4 10.1 
200. ee 1.4 1.5 9.7 
250.00 1.5 1.7 9.3 
E 308.06 Lat i<3 8.9 
= 358.06 1.9 2.8 8.3 
' 
mo 
& ; 
= Linear S-Parameters 
= FREQUENCY $11 $21 $12 $22 
Ww MHZ MAG ANG MAG ANG MAG ANG MAG — ANG 
= 
- 1.8 @.121 -4 3.34 -175 @.11 2 @.e72  -13 
2.8 @.121 -9 3.38 -176 @.11 -8 8.073 -€ 
5.0 @.118 -9 3.40 -178 @.11 -1 @.074 -1? 
16.0 @.121 -12 3.4 -180 @.11 -1 @.077 -21 
50.6 @.120 -38 3.37 169 @.11 1 ®.098 “4 
5 200 106.6 @.125 -69 3.32 156 @.12 2 @.141 - 
ow 300 150.0 @.136 -108 3.19 139 @.12 1 @.167 -92 
FREQUENCY - MHz 200.0 @.149 -142 3.04 126 @.13 -8 @.215 -189 
250.2 @.192 -168 2.92 119 @.14 -4 @.260  -121 
300.0 @.248 172 2.76 106 @.15 -9 @.302 -133 
358.0 @.304 154 2.68 94 8.15 -13 @.33€ -142 


* at 1 dB Gain Compression 


VSWR 


OUTPUT 





, 100 200 300 
FREQUENCY - MHz 
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WJ-EA15 


5 TO 1000 MHz 
TO-5 CASCADABLE AMPLIFIER 





® LOW NOISE: 3.6 dB (TYP.) 
@ MEDIUM LEVEL: +8.5 dBm OUTPUT (TYP.) 
@ SMALL SIZE: TQ-5 


Specifications * 
Ch are Guaranteed 
aracteristics Typ. 0° - +50°C 54° — +85°C 
Frequency (Min.) 3-1100 MHz | 5-1000 MHz 5-1000 MHz 
Small Signal Gain (Min.) 14.0 dB 13.0 dB 12.5dB 
Gain Flatness (Max.) +.2dB +5 dB +.7dB 
Noise Figure (Max.) 3.6 dB 4.5 dB 5.0 dB 
Power Output at 1 dB 
Compression (Min.) 
5-500 MHz 8.5 dBm 6.0 dBm 
500-1000 MHz 10.0 dBm 7.5 dBm 
VSWR (Max.) 
Input Ee ie 
Output 2.21 
DC Current (Max.) at +15 Volts 29 mA 





*Measured in a 50-ohm system at +15 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point 
Second Order Two Tone Intercept Point 
Third Order Two Tone Intercept Point 


32 dBm (Typ.) 
26 dBm (Typ.) 
20 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature............. 2.0.0.0 cee ee ee eee ~62°C to +125°C 
Maximum Case Temperature............... 00.00 eee eee ee eens +125°C 
IVT TI oe -  n  e e Se a d 2 a ede eS oe os oS hw OE +17 Volts 
Maximum Continuous RF Input Power.......................-. +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.)............ 50 Milliwatts 
Maximum Peak POWEr . = kk te oe ee bes Oe das Ce ee 0.5 Watt 


(3 usec Max.) 


“S"’ Series Burn-In Temperature (Case) Pio © 


oee @°3, 864 @©@ 6 @ @ 8@ @ @ @ @ @ 8 e028 8 @Be ess Be 


Weight approximately 1.0 grams (0.04 oz.) 
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Outline Drawings 





EA15 
360+ .002 
(9, 14) 
325 
iI (3.26) 1A ne 
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(4, 45) ' 
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(4.70) (64) 
—— +. 001 
| lee £018 * py (46) DIA. 
4 PINS 


1012.54) ¢ 








.200 + .0108.C. 







50 OHM 
INPUT 


+DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


*WJ-CA package is not available fo 
TO-5's. 


Typical Performance at 25°C 


Gain Intercept Point 


15.0 





on 14.0 50.0 
is = | 1 
= _ 

= 13.0 = 40.0 
a > 
F 

12.0 ti 30.0 
( a) 
c 
Lu 

5 20.0 


5 50 100 300 500 700 900 1100 1200 
FREQUENCY - MHz 





XJ sap ORDER 
5 50 100 300 500 700 900 1100 1200 


Noise Figure FREQUENCY - MHz 


[ae] 
i = | 
' 
a 4.0 ® ° 
= Typical Automatic Test Data 
a es 
z Vec = +15 Vde 
= 
5 50 100 300 500 700 900 1100 1200 FREQUENCY YSWR VSWR GAIN 
FREQUENCY - MHz ioe oa _ " 
1.06 4.9 S.7 8.2 
2.08 1.8 a1 12.7 
Power Output* 5.00 tei Lat 14.8 
19.06 ee | Law 14.8 
54.00 Lis dl paid 13.9 
199.06 Lod 1.1 14.0 
E 200.06 bd a 14.8 
co 308.06 1.2 fot 14.8 
408.00 ee: tue 14.1 
oa 500.00 iva 1.2 ia. 
~ 600.60 ign 1.2 14.1 
= 700.00 1.4 1.2 14.1 
= 860.00 1.3 ia 14.8 
o 908.06 be? 1.4 14.8 
w 1990.46 1.9 1.5 13.7 
5 1108.86 1.8 1.8 13.4 
= 1200.06 1.9 1.8 12.9 





5 50 100 300 500 700 900 1100 1200 


FREQUENCY - MHz. Linear S-Parameters 
*at 1 dB Gain Compression 





FREGUEHWCY S11 S21 Sle S22 

MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
1.8 a.664 “67 2.56 -94 8.06 31 a. 702 -69 
2.0 6.286 -101 4.32 -131 6.10 47 @.3947. -187 
5.0 a. 062 ae 5.02 -158 0.10 16 6.105 -128 
18.6 a.as9 -53 5.03 -169 6.10 8 G.070 -133 
Sa.0 a.041 -59 4.98 176 @.14 -1 @.062 -167 
100.6 a.049 e 5.02 168 G.11 mi 6.060 -173 
200.6 0.054 -34 5.08 148 a.11 af 6.064 163 
200.0 4.098 -112 5.03 137 G.11 <a a.057 141 
400.0 G.196 -122 5.05 121 B.11 -19 a.a77 130 
saa. 6.136 -131 5.05 161 O.11 -24 8.098 148 
600.0 Q.165 -145 5.05 39 a. 11 -29 @.a82 145 
700.8 6.181 -151 5.08 73 G.11 -33 a.085 129 
SH8.8 8.2608 -164 5.83 a1 @.11 -37 6.125 113 
500.0 O.256 -130 5.00 38 oe 11 -42 6.168 125 
1006.8 a.310 177 4.86 19 O.14 -47 a. 208 185 
5 50 100 300 500 700 900 1100 1200 1100.4 a.297 176 4.66 B O.14 -53 a.293 107 
FREQUENCY - MHz 1200.4 a.321 151 4.39 -19 B.11 -58 a.287 32 
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WJ-EAT7/ 


5 TO 1000 MHz 
TO-5 CASCADABLE AMPLIFIER 


@® MEDIUM OUTPUT LEVEL: +13.5 dBm (TYP.) 
@® EXTRA SMALL SIZE: TO-5 PACKAGE 


Specifications ~ 
ae Guaranteed 

Characteristics Typ. 0° - 450°C _5A° — +85°C 
Frequency (Min.) 2-1200 MHz | 5-1000 MHz 5-1000 MHz 
Small Signal Gain (Min.) 11.5 dB 10.5 dB 10.0 dB 
Gain Flatness (Max.) +2 dB +7dB +1.0 dB 
Noise Figure (Max.) 48dB 5.5 dB 6.0 dB 
Power Output at 1 dB 
Compression (Min.) 13.5 dBm 11.0 dBm 10.5 dBm 
VSWR (Max.) 

Input ZH21 

Output 2.051 
DC Current (Max.) at +15 Volts 49 mA 





*Measured in a 50-ohm system at +15 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ................... 30 dBm (Typ.) 
Second Order Two Tone Intercept Point................... 25 dBm (Typ.) 
Third Order Two Tone Intercept Point ..................... 20 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature. ............... 0.00000 eee eens -62°C to +125°C 
Maximum Case Temperature................ 2002 eee eee eee eee 125°C 
Wiekintdin DGC VOItads . od. ck ws Go he do ee See BK ee es +17 Volts 
Maximum Continuous RF Input Power........................ +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.)........... 50 Milliwatts 
IAW PRAK POWER oo sic ccc fos so eas « a We Blase Som ww Re 0.5 Watt 

ee ee te a Perr hear ns hee ee ones (3 usec Max.) 
““S’’ Series Burn-In Temperature (Case). .................. 2200» 125°C 
Weight = approximately 1.0 grams (0.04 oz.) 
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Outline Drawings 


EA17 
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| Seo | 
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10(2.54) ¢ GROUND 









50 OHM OUTPUT 
.200 + .010B.C. 


INPUT 


+DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Gain Intercept Point 





GAIN - dB 
S 
Oo 





INTERCEPT POINT 
5 
o 


NR 
= 
o 


5 50 100 300 500 700 900 1100 1200 
FREQUENCY - MHz 





5 50 100 300 500 700 900 1100 1200 


Noise Figure FREQUENCY - MHz 








ce 
=} 
' 
Ww 5.0 
@ e 
2 Typical Automatic Test Data 
u 40 
7) 
=) Vec = +15 Vdc 
= 
5 50 100 300 500 700 900 1100 1200 FREQUENCY VSWR VSWR GAIN 
FREQUENCY - MHz MHZ IN OUT DB 
1.00 5.9 6.6 4.9 
2.00 2.2 2.5 9.9 
Power Output* 5.00 1.4 1.6 11.3 
10.00 1.2 1.4 11.4 
50.00 1.1 1.4 11.5 
18.0 180.00 1.2 1.4 11.6 
> 200.00 Led 1.4 11.6 
co 300.00 1.2 3 11.5 
, 16.0 400.00 tad <3 11.5 
‘5 500.00 ae: 1.3 11.5 
= 600.06 1.3 1.3 11.3 
E 14.0 700.60 i 1.2 11.4 
= 800.00 1.3 152 11.3 
ne 990.00 1.4 1.3 11.4 
12.0 1800.00 16 1.4 11.4 
= 1100.00 1.5 1.6 11.2 
oa 1200.00 Lf 1.6 1262 
10.0 
5 50 100 300 500 700 900 1100 1200 
FREQUENCY - MHz Linear S-Parameters 
*at 1 dB Gain Compression 
FREQUENCY Sil $21 $12 $22 
MHZ MAG ANG MAG PNG MAG ANG MAG ANG 
VSWR 1.6 6.708 -58 1.76 -91 0.06 95 6.737 -64 
2. a @.379 -87 ip | -128 @.18 54 6.433 -100 
5.0 6.153 -102 3.69 -156 @.12 23 @.216 -131 
10.6 6.099 -117 3.73 -168 @.12 12 @.177 -151 
56.0 @.066 -152 S77 17? 6.12 -@ 0.166 -174 
1460.8 6.671 -157 3.79 168 @.12 -4 6.163 180 
260.6 @.066 -167 3.79 148 @.12 -18 6.158 166 
360.6 6.689 -164 3.77 137 @.12 -15 8.138 156 
400.0 6.092 -167 3.75 121 @.12 -28 6.139 145 
500.0 @.105 -165 3.74 102 @.12 -26 6.144 156 
600.6 @.121 -169 3.69 91 @.12 -31 @.114 157 
700.6 6.123 -169 3.72 75 @.12 -35 6.097 154 
900.0 0.134 -175 3.69 55 0.12 -48 8.163 146 
900.9 @.179 176 a: 71 43 @.12 -45 @.146 166 
5 50 100 «300 500 700 «900 1100 1200 1900.8 @.219 -179 3.78 26 6.12 -49 @.150 147 
FREQUENCY - MHz 1140.6 @.216 179 3.63 4 @.12 -54 6.239 144 
1200.8 6.243 164 3.64 -16 @.12 -59 6.230 134 
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WJ-EA41 


1000 TO 4000 MHz 
TO-5 CASCADABLE AMPLIFIER 


WIDE BANDWIDTH: 1000 TO 4000 MHz 
MEDIUM OUTPUT POWER: +12 dBm (TYP.) 
LOW NOISE: 35 dB 41 ¥P.) 

MEDIUM THIRD ORDER 

INTERCEPT POINT: 25 aBmAT YP.) 

EXTRA SMALL SIZE: TO-5 PACKAGE 


Specifications* 
Characteristics 


Typical Guaranteed 
ie 0° -+50°C -54°-+85°C 


800-4200 MHz | 1000-4000 MHz} 1000-4000 MHz 





Frequency (Min.) 


Small Signal Gain (Min.) 8.0 dB 7.0 dB 6.5 dB 
Gain Flatness (Max.) +4dB +7 dB +.9 dB 
Noise Figure (Max.) 8.508 5.0 dB 5.5 dB 
Power Output at 1 dB 12.0 dBm 11.0 dBm 10.5 dBm 
Compression (Min.) 

VSWR (Max.) 

Input SSF et 
Output Zt | 

DC Current (Max.) at +5 Volts 42 mA 
*Measured in a 50-ohm system at +5 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ................... 68 35 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... 30 dBm (Typ.) 
Third Order Two Tone Intercept Point ..................... 23 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature .................. 0000 eee eee -62°C to +125°C 
Maximum Case Temperature.................2. 0000 eee eee eee +125°C 
Maximum DC Veltiage ss... 3-5 6% a 6 6 ala8s wa tec LB Ds we eae PSS 6 Volts 
Maximum Continuous RF Input Power.......................4. +14 dBm 
Maximum Short Term RF Input Power (1 Minute Max.)........... 50 Milliwatts 
RIDMUVE FRGR PUL. se ates 2 te 2 oe we ee ee eee eae 0.5 Watt 
ee ee Fee eee ee eae ee Per eS Se are eae (3 usec Max.) 
“S"’ Series Burn-In Temperature (Case)...............000000 eee 125°C 
Weight approximately 1.0 grams (0.04 oz.) 
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Outline Drawings 


EA41 





| (4, 45) 
185+ .015 


(4,70) ( 64) 
+, 001 
| mrs £018 * ppp (46) DIA. 
4 PINS 


10 (2.54) 4 GROUND 








50 OHM OUTPUT 
.200 + .010B.C. 







50 OHM 
INPUT 


+DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C Typical Automatic Test Data 





Gain Voc = +5 Vdc 
FREQUENCY VSWR VSWR GAIN FREQUENCY VSUR VSUR GAIN 
MHz IN OUT OB MHz IN out OB 
— 800.0 1.4 1.4 7.8 2500.0 1.5 1.3 8.1 
Ei 900.0 1.1 1.3 8.1 2600.0 1.5 1.2 8.0 
= 1000.0 1.1 1.3 8.2 2700.0 1.5 1.2 8.0 
o 1100.0 1.2 1.3 8.3 2800.2 1.5 1.2 8.0 
1200.0 1.2 1.3 8.2 2900.0 1.5 1.2 8.1 
1300.0 1.3 1.3 8.2 3000.2 1.5 1.2 8.0 
1400.0 1.3 1.3 8.2 3100.0 1.4 1.1 8.1 
1500.0 1.3 1.4 8.1 3200.0 1.4 1.1 8.1 
1600-0 1.4 1.4 8.1 3300.0 1.4 1.1 8.1 
1700: 1.4 1.4 8.1 3400.0 1.3 11 8.1 
1800.0 1.4 1.4 8.1 3500.0 1.3 1.1 8.1 
1900.0 1.4 1.4 8.0 3600.0 1.2 1d 8.2 
FREQUENCY - GHz 2000.0 1.4 1.4 8.1 3700.0 1 1.2 8.1 
2100.0 1.4 1.3 8.0 3800.0 (el 1.2 8.2 
2200.0 1.4 1.3 8.0 3900.0 11 1.3 8.2 
2300.0 1.4 1.3 8.2 4000.0 1.2 1.4 8.3 
i H 2400.0 1.4 1.3 8.0 4100.0 . «4 8.2 
Noise Figure 4200.0 1.4 1.5 8.2 








S 
t 
tu e 
a MLE [ Linear S-Parameters 
oO 
re Eee 
Ww ee 
” FREQUENCY S11 S21 $12 $22 
= ee Pk ok We MHZ MAG = ANG MAG — ANG MAG = ANG MAG ~—s ANG 
800.0 L171 163 2.466 -136 156 9-64 .151  -83 
900.2 @69 112 2.551 -159 159 44 145-117 
1000.2 ass 41 2.576 -175 157 29 144 -138 
1100.0 .085 3 2.587 172 155 17 143-153 
1200.2 108-15 2.579 159 153 7 144-165 
FREQUENCY - GHz 1300.0 128-30 2.570 145 1510-4 147-176 
1400.0 138 6-40 2.567 135 148-13 148 «175 
1500.0 146-49 2.554 125 146-21 151169 
1600.0 150 -57 2.55! 116 144-28 152.163 
Power Output* 1700.0 154-66 2.535 105 141-36 154 156 
1800.0 157-73 2.538 97 139-43 154 152 
1900.0 159-80 2.524 88 137-50 154148 
2000. 161-86 2.536 80 134-56 152.144 
2100.0 169-94 2.516 70 132-64 147 142 
2200.0 .173 -100 2.519 62 131-70 142 139 
= 2300.0 .178 = -105 2.52 SS 129-76 136 138 
a 2400.0 .181  -110 2.521 47 127 -82 128-135 
; 2500.0 186 -116 2.529. 38 125 -88 119134 
= 2600.0 .189 -120 2.517 31 124-94 11@ 132 
a 2700.0 J191 -124 2.523 24 122 -100 101 132 
> 2800.0 .192 -129 2.522 15 122-107 @8s8 130 
2900.0 L191 -133 2.532 ? 121-112 080 =130 
Ww 3000. .187  -137 2.525 -0 122 -118 @70 =«127 
= 3100.0 .181 0-141 2.533 -8 120 -124 @61 123 
3200.0 .170 -147 2.528 -16 121-131 @51 113 
3300.0 £158 -151 2.537 ~-24 2121-137 .044 = 101 
3400. .140  -155 2.544 -31 .122 -143 041 82 
3500. .120  -161 2.545 -38 122 -149 044 #858 
3600.0 .090 -170 2.558 -47 121 -156 ass =. 36 
3700.0 .063 177 2.554 -5S 122. -162 .077 22 
3800.0 .035 149 2.577 -63 122 -168 097 14 
RREQUENG GHz 3900.0 032-75 2.580 -70 122 -174 120 5 
*at 1 dB Gain Compression 4000.2 071 33 2.586 -80 123. 179 151 -1 
4100.0 ttt 20 2.579 -88 123. 173 176000«(-7 
4200.0 152 £2 2.569 -96 124 168 .20000 11 
VSWR 


VSWR 





FREQUENCY - GHz 


Intercept Point 











= 2ND HARMONIC = 
i 
ao aes 2ND ORDER 
an ees 


an di TT 


FREQUENCY - GHz 





INTERCEPT POINT - dBm 
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WJ-EA41-1 


1000 TO 4000 MHz 
TO-5 CASCADABLE AMPLIFIER 


WIDE BANDWIDTH: 1000-4000 MHz 
HIGH OUTPUT POWER: +19 dBm (TYP.) 
LOW NOISE: SS dB i{TYP.) 

HIGH THIRD ORDER 

INTERCEPT POINT: 30 dBm (TYP.) 

@ EXTRA SMALL SIZE: TO-5 PACKAGE 
e VARIABLE VOLTAGE: +5 TO +8 Vdc 


Specifications* 
Characteristics 


; Guaranteed 
ae 0°-+50°C _—-54°- +85°C 


800-4200 MHz | 1000-4000 MHz | 1000-4000 MHz 





Frequency (Min.) 


Small Signal Gain (Min.) 9.0 dB 8.0 dB 7.5 dB 
Gain Flatness (Max.) +4dB +.7dB +.9dB 
Noise Figure (Max.) 3.0-0B 5.0 dB 5.5 dB 
Power Output at 1 dB 19.0 dBm 17.5 dBm 17.0 dBm 
Compression (Min.) 

VSWR (Max.) 

Input 10:4 a sel 
Output 1.4:1 tM Ca 

DC Current (Max.) at +8 Volts 68 mA 78 mA 
*Measured in a 50-ohm system at +8 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .............. oon nies 40 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... 35 dBm (Typ.) 
Third Order Two Tone Intercept Point ..................... 30 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature. ........... 0.0.00 eee eee ee eee -62°C to +125°C 
Maximum Case Temperature ..............0 2.000 eee eee ee eee +100°C 
Maximunr DC Voltage se 6.2555 a ww ec nba he Be ee hee 6 he a Se a we es 9 Volts 
Maximum Continuous RF Input Power......................4.. +14 dBm 
Maximum Short Term RF Input Power (1 Minute Max.)........... 50 Milliwatts 
Maximum Poak Power .... ones os ae acs Ed COS ee Awe we as Wes 0.5 Watt 

pee B ecdaaletee enna hie abe oan kk, Ca oat a aun RE Ie ee (3 usec Max.) 
“S"’ Series Burn-In Temperature (Case)..................-22.006. +100°C 


Weight approximately 1.0 grams (0.04 oz.) 
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Outline Drawings 


EA41-1 


360+ .002 
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| 325 | 
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(64) 
+, 001 
i a ees gg (46) DIA. 
4 PINS 
10 (2,54) ¢ GROUND 








50 OHM OUTPUT 
.200 + .010B.C. 







50 OHM 
INPUT 


+DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


*WJ-CA package is not available for 
TO-5's. 


Typical Performance at 25°C 


Gain Power Output* Intercept Point 








= 60 
=) Vec = +8 Vde 
ca 2ND HARMONIC 
= = = 50 
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Typical Automatic Test Data 


V__=+8 Vde V.. = +5 Vde 
cc cc 
FREQUENCY VSWR USWR GAIN FREQUENCY VSWR VSWR GAIN FREQUENCY VSWR VSWR GAIN FREQUENCY VSWR VSWR GAIN 
MHz IN OUT DB MHz IN ouT 08 MHz IN OUT 0B MHz IN OUT 08 
800.0 2.0 1.8 8.4 2600.0 8 iA 3.0 800.08 2.0 1.4 8.5 2500.0 1.4 lie’ 9.2 
900.2 la? 1.4 8.8 2700.0 1.5 ee 8.9 900.0 1.7 Lod 8.8 2600.0 1.4 2 9.1 
1000. 1.6 1.3 9.0 2800.0 1.5 1.1 8.9 1080.0 1.6 1.3 9.1 2700.0 1.4 1.1 9.2 
110@.@ 1.4 1.3 9.1 2900.0 1.5 Pos 8.9 1100.0 1.4 1.8 9.2 2800.0 1.5 Tel g.i1 
1200.0 1,3 1.3 9.2 3000.0 1.5 1.1 8.9 1200.8 1.3 1.3 9.2 2900.0 1.5 fal 9.1 
1300.0 1.3 les 9.2 3100.0 1.5 1.1 8.9 1300.0 1.3 1.3 9.3 3000.0 1.5 1. 9.1 
1400.0 ee 1.3 9.2 3200.0 1.5 tan 8.9 1408.0 1.2 1.4 9.3 3100.2 1.5 1.0 9.1 
1500. 1-2 {2x 9.2 3300.0 1.5 1:1 9.2 1500. er 4 1.4 9.3 3200.0 1.5 1.0 9.1 
1600.0 162 1.2 9.2 3400.0 1.5 tat 9.0 1600.0 1.2 1.4 9.3 3300.0 1.5 4 9.1 
1700.0 12 [2 9.2 3500.0 1S 1.1 9.0 1708.8 tee 1.4 9.2 3400.08 1.8 1.1 9.2 
1800. 12.2 1.9 9.2 3620.0 1.5 fit 9.0 1800.0 ear 4 1.4 S.2Z 3500.0 1.5 Vet S.2 
1900. 1,2 1.2 9.1 3700.0 1.5 fad 9.1 1900.0 1.2 1.4 9.2 3600.0 1.5 1.2 9.2 
2000.0 {2 t.2 9.1 3800.0 1.5 aot 9.1 2000.0 1.2 1.3 9.2 3700.0 1.§ 1.2 9.2 
2100.0 1.3 loz 9.1 3900.0 1.6 11 9.1 2100.0 1.3 1.3 9.2 3800.0 1.5 1.3 9.2 
2200.0 1.3 12 9.1 4000.2 1.7 1.1 9.1 2200.0 1.3 1.3 9.2 3900.0 1.5 1.3 9.3 
2300.2 13 1.1 3.0 4120.0 1.7 tiZ 9.0 2300.0 1.3 1.3 9.2 4000.0 1.6 1.4 9.3 
2400.0 1-4 1.1 9.2 4200.0 1.8 1.2 8.9 2400.0 | PY 4 9.1 4100.0 1.6 1.5 9.2 
2500.0 1.4 isi 9.0 4200.0 | 1.5 9.2 
Linear S-Parameters Linear S-Parameters 
FREQUENCY $11 $21 $12 $22 FREQUENCY $11 $21 $12 $22 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
800.0 337 64 2.632 -165 Atay 39 .202 ~25 802.0 - 336 66 2.652 -I65 142 39 166 ~-37 
900.2 265 49 2.758 97 ~152 22 167 -S6 900.0 270 51 2.766 178 147 24 148 -72 
1200.0 216 37 2.827 163 .154 10 .146 -80 1000.0 223 40 2.842 165 148 13 142 -98 
1100.0 177 24 2.863 151 .153 -2 .133 5 -101 1100.8 - 188 27 2.881 152 147 1 142 -122 
1200.0 144 12 2.876 140 152 -10 123-121 1200.0 148 15 2.895 141 147 -8 143-141 
1300.0 112 -4 2.889 128 -151 = --20 2117-142 1300.0 120 | 2,911 130 145 «17 147 -158 
1400.0 091 -20 2.889 118 149-29 .113 --157 1400.0 097 «6-15 2.916 119 1430-26 150 -172 
1500.0 077 =-40 2.886 109 147 ~36 .112 -170 1500.0 -083 9-33 2.910 110 142, -33 183177 
1600.2 070 -§2 2.884 100 144 -44 .109 178 1600. O74 -SS 2.909 100 139 -41 154 165 
1700.0 070 -88 2.872 90 .141 0 -S2 -107 167 1708.0 O72 «= -77 2.898 91 137-48 155-156 
1800.0 @78 -106 2.872 81 .138 ©-59 .102 158 1800.0 -076 -94 2.898 83 135 -SS 1S3 148 
1900.0 oes -121 2.859 73 .136 -66 098 =152 1900.0 O86 -111 2.889 74 133. -62 151141 
2000.2 100 -131 2.865 3) .133. 0-72 090 146 2000.0 -097 -122 2.899 66 130-67 146 86135 
2100.0 120 -142 2.843 5S .129  -80 .080 145 2100.0 -115 -133 2.880 57 128 860-75 137 130 
2200.0 134 -148 2.842 47 1127 -86 070 144 2200.0 -128 -140 2.881 43 126 6-81 126 6124 
2300.0 148 -154 2.832 40 .124 0-92 060 147 2300.0 -1410 -146 2.881 42 123-86 16 121 
2400.0 160 -159 2.825 32 122. -98 049 151 2408.0 152. -=t82 2.865 33 121 -92 101 116 
"500.0 174 -165 2.817 2 “9-1 e421 2500.0 -166 ~-156 2.882 25 120 -98 @87 113 
2600.0 184 -170 2.807 16 2116 an a3 “15 2600.0 174 -161 2.865 18 118 -104 073-108 
2700.0 192-174 2.797 9 114-117 041 ~-162 2700.0 -184  -165 2.870 = 1 116-11 @59 = 106 
2800.0 203 -180 2.793 ’) W120 -124 .046 -148 2800.0 -191 -170 2.887 3 WS 1S 046 = 100 
2900.0 208 4=«175 2.794 -7 .118  -130 .054 -141 2300.0 -197  -175 2.861 -S 114-121 033 35 
3000.0 212, 170 2.800 -14 .109 -136 .Q58 ~-136 3000.0 -200 «179 2.857 13 114 -128 e230 «75 
3100.0 212, 163 2.798 -22 .106 -142 064 -134 3100. +2020 «174 2.857 -21 20 -134 e747 
3200.0 211) 18S 2.797 -31 105-149 065 -130 3200.0 -199 166 2.861 -29 112-140 021 3 
3300.0 211-148 2.816 -38 .104 -154 .065 -128 3300.0 -198 159 2.857 9-37 112-146 031 -3 
3400.0 207 «139 2.823 -45 .104 -160 062 -126 3400.0 -192 150 2.870 -44 2-151 @42 = -15 
3500.0 205 =—:129 2.824 -S3 .102 -166 .0S7 -120 3500.0 -188 140 2.873 -52 Wit) -157 eso -17 
3600.0 204 «116 2.831 -62 .10@ -172 .050 -108 3600.0 -184 (128 2.887 -60 110-163 e75 = 18 
3700.0 206 104 2.845 -70 .10Q@ -178 046 >=? 3700 .@ .185 11S 2.886 -68 110 -169 @97 -20 
3802.0 214 92 2.846 -78 .099 176 045 -75 3800.0 191 99 2.898 “77 110. -175 119 =2t 
3900.2 227 79 2.844 -86 099. «17! "Q54 -S7 3900.0 .201 85 2.902 -8S 110 = 188 .143 0 -23 
4000.2 248 64 2.837 ~96 .097 166 067 42 4202.0 -220 71 2.911 -94 .109 175 . 168 -25 
4100.0 269 S53 2.825 -104 .Q97 16@ 083 =37 4100. .244 $7 2.900 -102 110 168 «192 -28 
4200.2 295 44 2.997 S113 097 1S6 097 =3} 4200.0 272 48 2.869 -111 .110 164 213 30 
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WJ-EA51 


5 TO 250 MHz 
TO-5 CASCADABLE AMPLIFIER 


LOW NOISE: 3.0 dB (TYP.) 

HIGH GAIN: 17.0 dB (TYP.) 

LOW OUTPUT VSWR: 1.2:1 (TYP.) 

POWER EFFICIENT:.5 VOLTS Vcc @ 12.5 mA 
COST EFFICIENCY: MINIMUM PARTS COUNT 
EXTRA SMALL SIZE: TO-5 PACKAGE. 


Specifications * 


Guaranteed 


Characteristics o°Cc-50°C -54°C - +85°C 


Typical 





Frequency (Min.) 1 - 300 MHz 5 - 250 MHz 5 - 250 MHz 
Small Signal Gain (Min.) 17 dB 16 dB 15.5 dB 
Gain Flatness (Max.) + 4dB + 7dB +1.0dB 
Noise Figure (Max.) 3.0 dB 3.5 dB 4.0 dB 
Power Output at 1 dB 1.8 dBm 1.0 dBm -1.0 dBm 
Compression (Min.) 

VSWR (Max.) Input 2:0:1' 
VSWR (Max.) Output 1th 

DC Current (Max.) at 5 Volts 16.5 mA 
*Measured in a 50-ohm system at +5 Vdc Nominal. 
Notes: 1. Input VSWR 2.2:1 max. above 200 MHz. 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercept Point ................2+8:. 20 dBm (Typ.) 
Second Order Two Tone Intercept Point. .............0200- 14 dBm (Typ.) 
Third Order Two Tone Intercept Point .............05+02008% 13 dBm (Typ.) 
Absolute Maximum Ratings 

Storage Peinperature «wk se a th ae Od ee ew es +62°C to 125°C 
Maximom Case Tenmerature oo. 6 6 cS hw le oe a ee 125°C 
Mandan OC Vane os oe hte as Sw ie ae ee ee Ss ee 9 Volts 
Maximum Continuous RF Input Power............2 00+ e eee ewes +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ......... 50 Milliwatts 
Waxiniun Peak FPOWE 22 &-<5 5.02640 eee oaks hk ew ee oes Sk oe ee es 0.5 Watt 
(3 usec Max.) 

‘S’ Series Burn-In Temperature ........ 2.0.2.0 eee eee ee ees 125°C 


Weight approximately 1.0 grams (0.04 oz.) 
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Outline Drawing 


.360 + .002 
(9. 14) 
ae A 


EA51 





185+ .015 
(4,70) 
+001 
| ae og (46) DIA. 
4 PINS 
j 10 (2.54) ¢ 


GROUND 
.200 = 010 B.C. 






50 OHM OUTPUT 













50 OHM 
INPUT 


+DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 








Gain Power Output* Intercept Point 
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Lu 
” 
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<= FREQUENCY - MHz . 
= 
w 
> 
FREQUENCY - MHz 
Typical Automatic Test Data 
Vec = +5 Vdc 
FREGUENC' VSR VSWR GAIN 
MHe IH OUT mB 
1.8 1.3 1.2 17.6 
2.8 1.3 1.1 17.6 
3.8 1.3 ae Lear 
14.6 1.3 5 ee 17.8 
54.6 1.3 Lye. 17.8 
166,68 1.0 » rE Vici 
158.6 1.6 1.1 17.6 
208.68 1.8 Led i7.4 
250, 8 2.8 1,4 eer 
368.8 2c2 1.6 16.9 
Linear S-Parameters 
FREGUEHCY $11 Sei] Sle See 
MHZ MAG AHG MAG AWG MAG AHG MAG AH 
1.6 -31 Ff onl -168 6.06 16 8.882 -64 
2.8 ~13 T.62 -169 6,66 ra 4. G68 -27 
5.8 -6 7arQ =175 8,66 -& 4. He4 -2H 
16,8 -3 feft -178 4,06 -1 8. Hee = Lie 
Se. a -35 fuerte 172 8.66 -2 8B. Hee -22 
148,48 -68 7.66 162 6,66 -1 8.859 -4i1 
158.8 “72 fio 151 4.66 -1 O. 847 -49 
2he.e -85 7.48 137 6.66 a | 8.4837 -76 
fon, a -97 ew lS 127 8.07 -& 6.417 -78 
SAG, -165 6.98 1) Bg 0.87 -2 6.4883 -96 
5H. -114 6.72 187 6.07 -4 8.82% 142 
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WJ-EA53 


5 TO 250 MHz 
TO-5 CASCADABLE AMPLIFIER 





LOW NOISE: 2.0 db. YP.) 

HIGH GAIN: 22 dB (TYP.) 

LOW OUTPUT VSWR: T2947 YP.) 

POWER EFFICIENT: 5 VOLTS Vcc @ 15 mA 
COST EFFICIENT: MINIMUM PARTS COUNT 
EXTRA SMALL SIZE: TO-5 PACKAGE. 


Specifications * 


Guaranteed 


Characteristics 0° -50°C 54° : 485°C 


Typical 





Frequency (Min.) 1 - 300 MHz 5 - 250 MHz 5 - 250 MHz 
Small Signal Gain (Min.) 22.0 dB 20.5 dB 19.5 dB 
Gain Flatness (Max.) +6 dB +9dB +1.0 dB 
Noise Figure (Max.) 2.0 dB 2.8 dB 3.2 dB 
Power Output at 1 dB 4.5dBm 2.5 dBm 2.0 dBm 
Compression (Min.) 
VSWR (Max.) Input 20°) 
VSWR (Max.) Output se ae 
DC Current (Max.) at 5 Volts 20 mA 
*Measured in a 50-ohm system at +5 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ................+5: 23 dBm (Typ.) 
Second Order Two Tone Intercept Point................4-. 18 dBm (Typ.) 
Third Order Two Tone Intercept Point ..............050526. 16 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Toniperature . os ka eee esd wee PKR eee ee eS 62°C to 125°C 
Maximum Case Temperature... 2.5 cc ee ee ew ee ee 125°C 
MaEcmian DG VGlthde . socked « Fee eR Cee le as ow OR ee 9 Volts 
Maximum Continuous RF Input Power............2058 220 ee eee +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ......... 50 Milliwatts 
Maxiinium Peak Power... 6 bsi.08 eos eo ems 88 PR EE OE Oe eee 0.5 Watt 
(3 usec Max.) 
‘S’ Series Burn-In Temperature (Case) .......-2 000 ee eee eee eee 125°C 
Weight approximately 1.0 grams (0.04 oz.) 
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Outline Drawings 
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GROUND 








50 OHM OUTPUT 








+DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 
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Typical Automatic Test Data 


Vec = +5 Vde 
FREQUENCY VSWR VSWR GRIN 
MHZ IN OUT BB 
1.6 1.2 1.2 22.4 
2.6 1.1 1,1 22.6 
5.8 1.1 1.1 22.7 
16.8 Lad 1.6 22.7 
56.8 1.1 1.8 22.7 
166.8 1.3 1.1 22.4 
156.8 1.4 1,1 22.2 
264.8 1.5 1.1 21.9 
250.8 1.7 laa 21.4 
300.6 1.3 1.2 20.9 
Linear S-Parameters 
FREQUENCY’ $11 S21 $12 $22 
MH2 MAG ANG MAG ANG MAG ANG MAG ANG 
1.8 @.876 -83 13.18 =139 8.84 12 8.8968 -103 
2.8 8.846 Sa 13.46 -168 6.64 7 4.442 =119 
5.8 8.421 -24 13.62 “175 8.84 1 4.831 -F17, 
16.6 @.831 -28 13.58 -178 @.64 -2 8.822 =125 
58.8 8.869 =*3 13.68 1768 @.64 -2 8.817 =136 
164.@ @.117 -388 i323 158 8.84 = 4.428 -131 
156.8 8.166 =93 12.94 146 8.84 i) 8.41 176 
266.8 8.289 -161 12.35 136 8.84 4 8.857 164 
256.6 8.2538 -1069 11.73 126 8.85 3 8.873 136 
386.8 8.294 -1i¢4 11.4 169 8.85 ? 8.8968 1268 
356.4 4.348 -126 14.55 163 8.85 4 4.119 116 
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WJ-EA53-2 


5 TO 500 MHz 
TO-5 CASCADABLE AMPLIFIER 


@ HIGH GAIN: 19 dB (TYP.) 
@ MEDIUM OUTPUT POWER: 11 dBm TYP 
@ SMALL SIZE: TO-5 





Specifications* 
eee ect ae a ee ee 
Guaranteed 
Characteristic Typical 0° - 50°C -54° - +85°C 
Frequency (Min.) 2-600 MHz 5-500 MHz 5-500 MHz 
Small Signal Gain (Min.) 19.0 dB 18.5 dB 17.508 
Gain Flatness (Max.) £206 +5 dB +1.0 dB 
Noise Figure (Max.) 3.6 dB 4.0dB 4.5 dB 
Power Output at 1 dB +11.0 dBm +10.0 dBm +9 .0 dBm 
Compression (Min.) 
VSWR (Max.) Input/Output 201 
DC Current (Max.) at 15 Volts 40 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ................005. 46 dBm (Typ.) 
Second Order Two Tone Intercept Point...............2.8-25 30 dBm (Typ.) 
Third Order Two Tone Intercept Point ............002 002s 24 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature... 2... ee eee -62°C to +125°C 
Maximum Case Temperature... .......00 00 eee eee eee eee eee +100°C 
Maximiam DC VONSGG. 60 cscs cease we he we eee eee eee +17 Volts 
Maximum Continuous RF Input Power........---.002 02 eee eens 13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ......... 100 Milliwatts 
Maximum Peak Power... 6 ccc ec ee we ce ee rte ee eee 5 Watt 
(3 usec Max.) 
“S'’ Series Burn-In Temperature (Case)..........2- 00.00 e eee eee +100°C 


Weight approximately 1.0 grams (0.04 oz.) 
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Outline Drawings 
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50 OHM OUTPUT 
.200 + .010B.C. 







50 OHM 
INPUT 


+DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ ,005 (.13) UNLESS OTHERWISE SPECIFIED 


*WJ-CA package is not available for TO-5's. 


Typical Performance at 25°C 
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a =] 
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FREQUENCY - MHz 


NOISE FIGURE - dB 
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Typical Automatic Test Data 


Vec = +15 Vdc 
FREQUENCY VSWR VSWR GAIN FREQUENCY 
MHZ IN OUT DB MHZ 
1.88 j.3 1.4 19.2 1.8 
2.00 1.2 1.4 19.2 2.8 
5.00 14 1.4 19.3 5.8 
18.66 1.1 1.4 19.4 10.6 
5e@.00 tad 1.4 19.4 50.8 
10e@.e0 t.a 1.4 19.3 100.8 
206.00 1.2 1.4 19.2 260.6 
306. ee 1.3 1.4 19.2 366.08 
40e.e0e 1.8 1.4 19.3 400.8 
$ec.ee 1.7 1.4 19.1 3e6.@ 
600.06 2.0 1.5 19.8 6008.6 
780.00 2.2 ‘7 16.5 706.0 
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Power Output* 
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Linear S-Parameters 
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Reverse Isolation 


a 
bs — ] 
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2 
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77) 
tw 
2 24 
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oc FREQUENCY - MHz 
$22 
AAG ANG 
6.172 -19 
@.133 “11 
6.163 -6 
@.162 -6 
6.164 -15 
@.163 -26 
6.1886 -39 
6.153 -76 
@.164 -10? 
@.1€9 -133 
6.20? -176 
@.232 130 
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WJ-EA54 


10 TO 250 MHz 
TO-5 CASCADABLE AMPLIFIER 


TWO STAGES: 27 dB GAIN (TYP.) 

LOW VSWR: 1.2:1 (TYP.) 

POWER EFFICIENT: 5 VOLTS Vcc @ 30 mA 
COST EFFICIENT: MINIMUM PARTS COUNT. 
EXTRA SMALL SIZE: TO-5 PACKAGE. 




















Specifications * Outline Drawings 
EA54 
as Guaranteed 
h i ie) 1e) 1) 1o) 
Characteristics 0 -50C -54 -+85 C = 360 <0 * 
: . 14) 
Frequency (Min.) 5-350MHz | 10-250MHz | 10-250 MHz | ey DIA a 
175 
Small Signal Gain (Min.) 27.0 dB 25 dB 24 dB al oes e 
185+ .015 FA ys 
Gain Flatness (Max.) +7 dB +1.0 dB +1.2dB ei (.64) 
| 018 Ot 46) DIA. 
Noise Figure (Max.) 3.8 dB 4.5 dB 5.0 dB [+ 1 PINS 
ce (2,54) | GROUND 
Power Output at 1 dB 5.0 dBm 4.0 dBm 2.0 dBm 90 OHM OUTPUT 
Compression (Min.) a ean : 
er : 2 031 
VSWR (Max.) Input/Output 1.8:1 eee, 
ror 45° +3 


DC Current (Max.) at 5 Volts 





36 mA +DC VOLTAGE 


*Measured in a 50-ohm system at +5 Vde Nominal. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ..............e000. 33 dBm (Typ.) 
Second Order Two Tone Intercept Point..............00008% 28 dBm (Typ.) 
Third Order Two Tone Intercept Point ................0000- 16 dBm (Typ.) 


Absolute Maximum Ratings 


Storagé TGinieerature 2.4 4. eb Boe ke bes ow ee Pe -62°C to +125°C 
Maximum: Gase Teiniperatire . .,... 5 6 0s ee eng ge ee eae nee 125°C 
Maximum DGC Voltage: «oc cca es Spe 8 8 ee ee oe eee) ye we ee 7 Volts 
Maximum Continuous RF Input Power...........- 082222 ee eee +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ......... 50 Milliwatts 
Maximum Peak Power .. . . . coh 0 ote % 0 oo koe eH ee oH Hie ws Ole 0.5 Watt 

(3 usec Max.) 
‘S’ Series Burn-In Temperature (Case)... 1... 6. eee ee ee ee ee es 125°C 


Weight approximately 1.0 grams (0.04 oz.) 
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Typical Performance at 25°C 














Gain Power Output* Intercept Point 
30.0 40 
= ae Ey 2ND HARMONIC 
eta ie PO i sao soe 
i 
a E p iP recat 
iT 7~le. 2 = 
3 | sarc longs 4 oe = bE 2NDORDER~ 3RD ORDER 
= 26.0 E ui 20 
< j=) ce 
ct oc = 
— = 
24.0 = = 16 
a 10 50 100 200 300 400 500 
FREQUENCY - MHz 
22.0 
10 50 100 200 300 400 500 
FREQUENCY - MHz FREQUENCY - MHz 
*at 1 dB Gain Compression 
Noise Figure 
5.0 
ce 
=] 
! 
uw 4.0 
==>) 
oOo 
ve 
tw 3.0 
oO 
=< 
2.0 
10 50 100 200 300 400 500 
FREQUENCY - MHz 
10 50 100 200 300 400 500 
FREQUENCY - MHz 
Typical Automatic Test Data 
Vec = +5 Vde Linear S-Parameters 
FREQUENCY VSL VSWR GAIN FREQUENCY $11 S21 $12 $22 
MHZ IN OUT DB MHZ MAG ANG MAG ANG MAG ANG NAG ANG 
1.0 8.588 -53 12.66 121 @.@1 32 6.546 -61 
2.0 @.348 -64 20.58 66 8.40 51 8.301 -71 
5.8 1.4 1.3 27.9 5.8 6.178 -75 24.76 28 g.81 16 @.137 -85 
16.6 1.2 1.2 28.3 18.8 8.896 -79 25.85 13 8.01 6 8.074 -97 
38.8 1.1 1.1 28.5 50.8 6.841 -38 26.58 -11 0.81 -9 @.633 -136 
168.8 bel 1,1 28.2 166.08 6.849 -35 25.76 -26 @.81 16 8.833 -1i31 
158.8 1.1 1.1 28.8 158.8 @. 864 -95 25.25 -36 @.81 -1 @.837 -t27 
2608.0 1.2 1,1 27.6 206.0 6.081 -162 23.85 -54 @.61 22 @.052 -127 
256.8 1.2 1.2 27.6 256.8 @.161 -148 22.46 -67 8.681 15 6.878 -125 
380.8 1.3 1.2 26.5 300.8 @.126 -117 241.142 -79 @.81 21 @.a7 -126 
358.6 1.3 lie 25.9 358.6 @.145 -121 19.74 -91 a. 81 22 a.a8 -131 
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WJ-EA54-2 


5 TO 500 MHz 
TO-5 CASCADABLE AMPLIFIER 


@ TWO STAGE: 29.5 dB GAIN (TYP.) 

@ MEDIUM OUTPUT POWER: 9.5 dBm (TYP.) 

@ COST EFFICIENT: MINIMUM PARTS COUNT 
@ EXTRA SMALL SIZE: TO-5 PACKAGE 





Specifications ”~ 

Characteristics Typ. ‘s austen ; 

0 -~+50 C -54 -+85 C 
Frequency (Min.) 3-600 MHz 5-500 MHz 5-500 MHz 
Small Signal Gain (Min.) 29.5 dB 28.5 dB 27.5 dB 
Gain Flatness (Max.) +408 +8dB +1.0dB 
Noise Figure (Max.) 4.5 dB 5.0 dB 5.5 dB 
Power Output at 1 dB 
Compression (Min.) 9.5 dBm 8.0 dBm 6.0 dBm 
VSWR (Max.) 
Input Zr] 
Output rs 

DC Current (Max.) at +15 Volts 62 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................... 38 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... 34 dBm (Typ.) 
Third Order Two Tone Intercept Point ...................24. 20 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature. ........... 2.0.00: eee eee eee ee -62°C to +125°C 
Maximum Case Temperature..............0 00000 ee eee eee eee +100°C 
Maximum DG VGOitage .ac.<s 5s Gees We a Ss wee oS ee ete Cee es +17 Volts 
Maximum Continuous RF Input Power..................-222006:5 +12 dBm 
Maximum Short Term RF Input Power (1 Minute Max.)........... 50 Milliwatts 
Naximunm Peak POWGP oo. sc owe b See ed we os oc eo WRG Wee les 0.5 Watt 

Se et bok eet O ee ea Me She es nk de eet ons eet Eee (3 usec Max.) 
“S”’ Series Burn-In Temperature (Case). ...............-2002 00s +100°C 


Weight = approximately 1.0 grams (0.04 oz.) 
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Outline Drawings 


EA54-2 
360+ .002 
(9. 14) 
£325 | 
(4. 45) 
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.200 + .010 B.C. 














50 OHM ee 
INPUT 


+DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


*WJ-CA package 
TO-5's. 


is not available for 


Typical Performance at 25°C 


Gain Power Output* Intercept Point 


~SECINE 


= ae 
mo 







GAIN - dB 
POWER OUTPUT - dBm 
INTERCEPT POINT - dBm 
we 
o 





5 50 100 200 300 400 500 600 700 5 §0 100 200 300 400 500 600 700 5 50 100 200 300 400 500 600 700 
FREQUENCY MHz FREQUENCY MHz FREQUENCY MHz 
*at 1 dB Gain Compression 


Noise Figure 





co 5.0 
a] 

i] 
cc 
= 40 
oOo 
Li. 
3.0 = 
S g 

5 00 200 300 eon 706 5 50 100 200 300 400 500 600 700 
1 40 5 7 
30 0 500 FREQUENCY MHz 
FREQUENCY MHz 
e = 
Typical Automatic Test Data 
View = +15 Vdc Linear S-Parameters 
FREQUENCY ¥YSWR YSWR GAIN FREQUEHCY $il S21 $12 $22 
MHZ IN OUT DB MH2 MAG ANG MAG ANG MAG ANG MAG ANG 

1.06 3.3 Sea 26.2 1.4 8.536 -67 286.35 162 6.08 si 6.526 -46 

2.08 2.8 1.8 28.6 2.6 6.326 =79 26.88 58 6.60 25 8.282 -46 

5.68 1.3 1.6 29.7 3.8 6.135 -99 39.2 23 6.66 8 6.219 22 

16.88 1.2 1.5 29.9 16.6 4.676 =1L15 31.38 16 6.08 3 8.211 -16 
56.08 1.1 1.5 38.8 58.6 6.844 -145 31.79 ale 6.88 3 6.198 -18 
168.68 1.1 1.5 36.1 166.6 4.653 -158 31.81 -22 6.68 8 6.194 =15 
200.08 1.2 1.4 38.8 260.6 6,883 -149 Sle -48 6.66 13 6.178 -36 
360.08 1.2 1.4 38.8 386.48 6.696 -162 31.72 -%3 @.08 28 6.162 -56 
400.66 1.3 1.4 29.9 400.48 @.111 -176 31.21 -94 6.08 29 6.149 -76 
566.88 1.2 1.3 29.6 566.8 6.168 168 380.13 -125 6.61 38 6.136 Sa Hie im 
666.00 1.2 1.3 29.6 68.8 6.161 156 28.07 -152 @.81 32 6.121 =1S9 
788,66 1.2 1.3 28.3 7HG.8 6.@85 139 26.07 -174 6.61 31 6.149 155 
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WJ-EA54-3 


5 TO 300 MHz 
TO-5 CASCADABLE AMPLIFIER 





® LOW NOISE: 2.7 dB (TYP.) 
@ HIGH GAIN: 36.5 dB (TYP.) 
@ LOW COST 

@ SMALL SIZE: TOQ-5 


Specifications* 


Guaranteed! 


Characteristics 0° - +50°C -~5A°C - +85°C 


Typical 





Frequency (Min.) 5-350 MHz 5-300 MHz 5-300 MHz 
Small Signal Gain (Min.) 36.5 dB 35.0 dB 34.0 dB 
Gain Flatness (Max.) +0.4 dB +0.7 dB +0.8 dB 
Noise Figure (Max.) 2.7 dB 3.6 dB 4.0 dB 
Power Output at 1 dB 
Compression (Min.) 9.0 dBm 7.5 dBm 6.5 dBm 
VSWR (Max.) 
Input 12:1 
Output 19:1 
DC Current (Max.) at +15 Volts 37.0 mA 
*Measured in a 50-ohm system at +5 Vde Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................. 33.0 dBm (Typ.) 
Second Order Two Tone Intercept Point.................. 28.0 dBm (Typ.) 
Third Order Two Tone Intercept Point ................... 20.0 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Toniperature .. So.) 2 fo) es os iv ew oP Pe ws She we Fee ~62°C to +125°C 
Maxinium Case Temperature. ooo. a se i we i a he +20 C 
Maximum DG VOltd0e 5-55 csp 6 6 stds we a we eae ey es oes +17 Volts 
Maximum Continuous RF Input Power.............-.-.5+05800505% +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.).......... 100 Milliwatts 
Maximum Peak Power .... 0... 6. 6c ec ew ee ee 0.5 Watt 


"'S”’ Series Burn-In Temperature (Case) ..........-.0-0 00000 eee 125°C 


266 





Outline Drawing 


EA54-3 


. 60+ .002 
(9. 14) 
325 
























| (3.26) O'A 
15 
— ot 
185+ .015 1 025 
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[ 10 (2,54) & GROUND 
! 50 OHM OUTPUT 
200 +.0108.C. 
(5. 08) | 
50 OHM oe 
INPUT 
+DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Weight 
approximately 1.0 grams (0.04 oz.) 


WJ-CA package is not available for 
TO-5’s. 


Typical Performance at 25°C 
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FREQUENCY — MHz 


ar 


VSWR 


3.0 









2.5 
eee TT 

cc 2.0 
gf ft tL wer | 
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Typical Automatic Test Data 


= . = 
Veco 7 +12 Vde Vee = +15 Vide 
FREQUENCY VSWR VSWR GAIN FREQUENCY VSWR VSWR GAIN 
MHZ IN OUT -DB ' MHZ IN OUT DB 
1.0 2.2 2.8 31.7 1.0 2.8 2.5 34.1 
2.0 1.7 2.0 33.3 2.0 1.7 1.9 36.2 
5.0 1.5 1.4 34.0 5.0 1.3 1.5 37.0 
10.0 1.4 1.3 34.1 10.0 1.2 1.4 37.1 
50.0 1.4 1.2 34.0 50.0 1.1 1.3 37.1 
100.0 1.4 1.2 34.1 100.0 1.2 1.2 37.2 
150.0 1.4 1.2 34.0 150.0 1.3 1.2 37.1 
200.0 1.4 1.1 34.0 200.0 1.4 1.1 37.1 
250.0 1.4 1.1 33.7 250.0 1.4 1.1 36.8 
300.0 1.4 1.1 33.3 300.0 1.4 1.0 36.3 
350.0 1.4 1.0 32.9 350.0 1.4 1.0 35.7 
400.0 1.4 1.0 32.3 400.0 1.4 1.1 34.9 
Linear S-Parameters Linear S-Parameters 
Frequency $11 $21 $12 $22 Frequency $11 $21 $12 $22 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
1.0 0.377 -56 38.53 99 0.00 51 0.471 -41 1.0 0.469 -71 50.66 112 0.00 -6 0.433 -44 
2.0 0.271 =-39 46.37 51 0.00 35 0.330 -48 2.0 0.253 -67 64.71 57 0.00 43 0.321 -44 
5.0 0.200 =-25 49.96 20 0.00 5 0.182 ~42 5.0 0.123 -64 70.55 22 0.00 15 0.195 -39 
10.0 0.180 -17 50.49 8 0.00 0 0.137 -31 10.0 0.078 -57 71.24 9 0.00 4 0.157 -27 
50.0 0.170 -23 50.38 -13 0.00 fo) 0.107. -17 50.0 0.064 -71 71.23 -13 0.00 2 0.125 -22 
100.0 0.171 -40 50.62 -29 0.00 2 0.096 “17 100.0 0.091 -94 72.06 -30 0.00 e) 0.109 -25 
150.0 0.175 -56 50.13 -46 0.01 9 0.080 -28 150.0 0.133 -117 71.58 -48 0.00 7 0.087 -42 
200.0 0.178 -73 49.93 -63 0.01 7 0.069 -32 200.0 0.159 -134 71.31 -65 0.00 10 0.062 -51 
250.0 0.173 -88 48.64 -79 0.01 15 0.049 -51 250.0 0.160 -151 69.19 -83 0.01 20 0.043 -83 
300.0 0.174 -102 46.46 -96 0.01 16 0.026 -51 300.0 0.174 -165 65.10 -101 0.01 22 0.013 -152 
350.0 0.163 -113 43.97 -112 0.01 15 0.011 -16 350.0 0.169 180 60.67 -118 0.01 22 0.021 125 
400.0 0.160 -128 41.08 -124 0.01 24 0.016 66 400.0 0.177 168 55.47 -130 0.01 28 0.043 102 
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WJ-KA41 


1TO 4 GHz 
CERAMIC AMPLIFIER 





WIDE BANDWIDTH: 1-4 GHz 

MEDIUM OUTPUT LEVEI.: 12.0 dBm (TYP.) 
LOW NOISE: 4.0 dB (TYP.) 

EXCELLENT GAIN BLOCK 

GaAs FET DESIGN 





Specifications ~ 
Guaranteed 
Characteristics Typical 0° - 50°C -54° - +85°C 
Frequency (Min.) 0.9-4.2 GHz 1-4 GHz 1-4 GHz 
Small Signal Gain (Min.) 8.5 dB 7.0 dB 6.5 dB 
Gain Flatness (Max.) +0.4 dB +0.7 dB +0.9 dB 
Noise Figure (Max.) 4.0 dB 5.0 dB 5.5 dB 
Power Output at 1 dB 9 105dB 
VSWR (Max.) 
Input 22. | 
Output 2a] 

DC Current (Max.) at +5 Volts 42 mA 
*Measured in a 50-ohm system at +5 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ................... 45 dBm (Typ.) 
Second Order Two Tone Intercept Point................... 40 dBm (Typ.) 
Third Order Two Tone Intercept Point .................... 25 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature................0 0000 cece ee eees -64°C to +125°C 
Maximum Case Temperature.................. 0002 eee eee eee 125°C | 
Maxinidny (0 Valtsde oe os oS oc ES eR ee wee ee es +6 Volts 
Maximum Continuous RF Input Power........................ +10 dBm 
Maximum Short Term RF Input (1 Minute Max.) ............... 50 Milliwatts 
Maximum Peak POWSF .... 5... ce ee ee ee se ee a 0.25 Watt 

(3 usec Max.) 
“S” Series Burn-In Temperature (Case) ....................20000% 126 6 


Weight approximately 1.7 grams (0.06 oz.) 
270) 





Outline Drawings 


KA41 





0.060 


(1.52) RF GROUND 
(BOTTOM) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C Typical Automatic Test Data 




















Gain Vec = +5 Vde 
FREQUENCY ¥SUR VSWR GAIN FREQUENCY VSWR VSWR GAIN 
MHz IN OUT DB MHz IN OUT DB 
800.8 2.4 1.5 7.11 2600.0 1.6 1.4 8.68 
a 900.8 2.8 1.2 7.98 2700.0 1.6 1.4 8.71 
a 1800.0 t.7 1.1 8.27 2800.0 1.6 1.4 8.73 
as 1100.0 1.5 1.1 8.52 2900.2 1.6 1.4 8.75 
= 1200.8 1.4 1.2 8.61 3000.0 1.6 1.4 8.74 
o 1300.8 1.4 1.2 8.67 3108.8 1.6 1.4 8.73 
1400.0 1.4 1.2 8.67 3200.8 1.? 1.5 8.74 
1508.0 1.4 1.3 8.65 3300.8 1.? 1.5 8.73 
1600.0 1.5 1.3 8.64 3400.0 1.7 1.5 8.71 
‘ 1700.0 1.5 1.3 8.64 3500.0 1.7 1.5 8.71 
1808.0 1.6 1.3 8.63 3600.0 1.? 1.5 8.72 
08 10 #15 #20 25 30 35 40 42 1900.2 1.6 1.3 8.61 3700.0 1.7 nd. 5 8.71 
FREQUENCY — GHz 2000.0 1.6 1.3 8.68 3800.8 1.6 1.5 8.70 
2100.8 1.6 1.3 8.62 3900.0 1.6 1.5 8.71 
2200.8 1.6 1.3 8.64 4000.0 1.6 1.5 8.69 
: : «2300.8 1.6 1.4 8.63 4100.2 1.6 1.5 8.69 
Noise Figure 2400.8 1.6 1.4 8.65 4200.0 1.6 1.5 8.68 
2508.0 1.6 1.4 8.68 ; 
S 5.0 ' 
t e 
Lud e 
x 40 Linear S-Parameters = 
2 4. 
iL 
uw 30 FREQUENCY Sit $21 si2 $22 
S 08 10 20 30 40 42 MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
FREQUENCY - GHz 800.0 418 48 2.267 -153 2136 40 195 29 
900.0 . 326 25 2.482 -176 .146 19 104 -9 
1000.0 .255 2 2.592 165 .149 1 061 -66 
1100.0 201 -21 2.666 146 150 -14 066 -123 
Power Output* . 1200.0 1730-46 2.695 132 149 -28 085 -152 
1300.8 160 -69¢ 2.715 118 1480-41 .100 -169 
1400.0 163 -98 2.713 104 146 «6-53 107 180 
1500.8 .177 123 2.707 91 1144 0-64 2112 «173 
1600.8 .192 -137 2.704 79 114200 --74 .115 «168 
ae 1700.0 .204 -149 2.704 6? 148 -84 .120 164 
a 13. JZ 1800.2 .218 -159 2.701 56 138 -93 124 ©«161 
- Zee 1900.0 .229  -169 2.694 45 .137 -103 .130 158 
= oa ee 2000.8 .235 -178 2.693 34 6135-111 .132 «6155 
a 12.0 A 2100.0 1242 © 173 2.697 24 1133 -120 1149 158 
me Y Ax eaey 2200.2 .245 163 2.705 13 .132 -129 145 9146 
=) 2300.2 245 152 2.701 2 .130 -137 151141 
a 11.0 +85°C 2420.0 .245 142 2.788 -8 .130 -146 157. 136 
= 2500.8 .245 138 2.717 -19 .128 -154 .162 138 
> 100 2600.0 243 «119 2.717 -29 .127 -162 167 125 
2700.0 .241 «107 2.727 -39 1126 -178 .171°2°=«119 
08 1.0 2.0 4.0 42 2800.0 .241 95 2.733 -49 2125 -179 .1740«114 
2908.2 .248 83 2.737 -60 .124 «174 .177 «108 
FREQUENCY - GHz 3000.0 243 78 2.737 -7@ 123 166 180 102 
‘ ; 3100.8 244 58 2.733 -80 122 158 .182 96 
at 1 dB Gain Compression 3200.0 246 46 2.734 -90 .121 150 .184 98 
3300.0 6249 34 2.731 -100 120 ©6142 .185 84 
3400.0 .250 22 2.727 -110 6118 135 . 186 78 
. 3500.0 .249 11 2.726 -120 117) (127 .185 72 
VSWR e. 3600.2 .248 -1 2.738 -130 117-119 . 187 66 
° 3700.0 12470 --13 2.726 -142 21160 111 .186 60 
e 3800.0 62440 --26 2.721 -150 .114 = 104 .186 53 
3900.2 .239 «=-39 2.725 -160 2113 96 .187 47 
4000.9 .235 -S2 2.719 -170 2112 86 .187 40 
4100.0 .233 -66 2.719 188 wilt 81 .187 33 
4200.0 6231 «81 2.717 178 eel 73 .187 26 
c 
= 
(7) 
> 





08 10 #15 20 25 30 35 40 42 
FREQUENCY — GHz 


Intercept Point 





60 

= 

~ 

= 5) L2ND HARMONICS 

~ 

= 

(on) 

. 40 IND ORDER 
a. 3RD ORDER 
& 30 

Lu 

E 

= 

= 20 


08 1.0 404.2 
FREQUENCY - GHz 
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WJ-KA41-1 


1TO 4 GHz 
CERAMIC AMPLIFIER 





@ WIDE BANDWIDTH: 1-4 GHz 

@ HIGH OUTPUT POWER: +19 dBm (TYP.) 

@ LOW NOISE: 3.0 dB (TYP.) 

® HIGH THIRD ORDER INTERCEPT POINT: 30 dBm 





Specifications * 
Characteristics saaetiaibih sp 
0°-50°C _-54°C - +85°C 

Frequency (Min.) 1-4 GHz 
Small Signal Gain (Min.) 7.0 dB 
Gain Flatness (Max.) +1.0dB 
Noise Figure (Max.) 5.3 dB 
Power Output at 1 dB 

Compression (Min.) 16.5 dBm 
VSWR (Max.) 

Input 2.1 
Output Zrhet 

DC Current (Max.) at +12 Volts 79 mA 
*Measured in a 50-ohm system at +12 Vde Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................... 49 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... 43 dBm (Typ.) 
Third Order Two Tone Intercept Point ..................... 30 dBm (Typ.) 
Absolute Maximum Ratings 

Storage Temperature................. 0.00. eee eee eee -62°C to +125°C 
Maximum Case Temperature................. 0000 ee eee eee eee +125°C 
Mlaximum DOC Voltage . 6 espe nad ok Sa wae ea be ee ed es Sa 13 Volts 
Maximum Continuous RF Input Power........................ +14 dBm 
Maximum Short Term RF Intput Power (1 Minute Max.) .......... 50 Milliwatts 
Maximum Peak Power ............-.-.00c cee ce ue ence eeeuas 0.25 Watt 
Age ted ah ach Ye a atl 2 Ale Gok bee BX en a se ee 2 hee (3usec Max.) 
“S” Series Burn-In Temperature (Case)....................2.0008 125°C 


Weight 


approximately 1.7 grams (0.06 oz.) 
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Outline Drawings 


KA41-1 





PRODUCT 
LABELING 


(1.92) RF GROUND 
(BOTTOM) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C Typical Automatic Test Data 












Gain Vec = +12 Vde 
10 FREQUENCY VSWR VSWR GAIN FREQUENCY VSWR VSHR GAIN 
MHz IN OUT DB MHz IN OUT DB 
39 800.0 1.4 1.2 8.35 2660.0 1.5 1.2 8.77 
990.6 1.2 1.1 8.58 2700.8 1.5 1.2 8.81 
= p=-b--ta74 1000.0 1.2 1.1 8.64 2800.0 1.5 1.2 8.84 
< 5 1100.0 1.3 1.2 8.66 2900.0 1.4 102 $.86 
d 6 1200.0 1.3 1.2 8.64 3000.0 1.4 1.2 8.89 
+85°C +25°C 1300.0 1.4 1.2 8.62 3100.0 1.4 1.2 8.91 
, 1400.0 1.5 1.2 8.59 3200.0 1.4 1.2 8.92 
1509.0 1.5 1.2 8.57 3300.0 1.4 1.2 8.94 
08 10 15 20 25 30 35 40 42 1600.0 1.5 1.1 8.58 3400.0 1.4 1.2 8.95 
FREQUENCY — GHz 1700.0 1.6 1.1 8.58 3500.0 1.4 1.2 8.96 
1800.0 1.6 1.1 8.59 3608.0 1.4 1.3 8.99 
1908.0 1.6 1.1 8.61 3700.8 1.4 1.3 8.98 
: P 2000.8 ie 1.1 8.62 3800.0 1.4 1.3 8.98 
Noise Figure 2100.8 1.6 ie 8.64 3900.8 1.5 1.3 8.98 
2200.0 1.6 1.1 8.67 4900.0 1.6 1.3 8.95 
2300.0 1.6 1.1 8.66 4100.0 1.6 1.3 8.93 
Pa 2400.0 1.6 1.2 8.70 4200.0 1.7 1.4 8.88 
— 2500.0 1.5 1.2 8.74 
{ 
Lu 
ce 
> e 
= Linear S-Parameters 
Ww 
” 
=) FREQUENCY S11 $21 $12 $22 
= MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
800.4 2174 8 2.614 -188 154-22 876 39 
900.6 .100 -40 2.685 160 .158 2 .034 95 
FREQUENCY - GHz 1408.6 091 -94 2.705 144 .158 -14 063 121 
1109.6 6115 -129 2.711 129 £157 -28 88406 «115 
1200.6 .143 -147 2.704 116 .156 -41 .893 1083 
1300.6 165 -169 2.698 103 .154 -52 .a94 90 
Power Output* 1406.8 184 -169 2.688 91 .152 -63 . 989 75 
1500.6 199 -178 2.683 79 .150 -74 .079 59 
1600.0 213.0175 2.684 68 .149 090-84 .878 41 
1766.8 .225 169 2.685 57 148 6-94 . 068 21 
1800.4 .232 163 2.696 46 1146 -103 .853 -2 
& 1900.4 237 157 2.694 36 .144 -113 .049 9-28 
| 2000.6 .236 ©6150 2.697 26 1143 -122 .054 «= - 51 
ne 2160.6 237 0-145 2.703 15 .i41 -130 .057 -?1 
= 2708.0 235 136 2.713 5 .14@ -139 .862 -8?7 
= 2200.0 .2290«12 2.711 -5 138 4-148 867 -101 
> 2400.6 .222 0-119 2.722 -15 137 -156 .@72 -114 
ros) 2500.0 .216 108 2.737 -26 135 -166 .876 -124 
oc 2600.0 .207 98 2.746 -36 134 «-174 .@81 -134 
S 2700.0 £199 86 2.756 -46 .132 178 .884 -142 
5S 2800.6 .199 73 2.767 -56 132 169 .@87 -149 
a. 2900.0 £183 6a 2.775 -66 130 ©6168 .890 -155 
3000.6 .177 46 2.782 -76 6128 0 8©=6152 .992 -161 
3100.6 2171 30 2.798 -86 £126 86143 .095 -166 
3708.0 .168 15 2.792 -96 124 ©6135 .898 -171 
3300.8 .163 -1 2.799 -106 .122 ©4127 £101 -175 
FREQUENCY - GHz 3400.08 .161. -17 2.801 -116 .128 118 .104 -180 
‘ : 2508.0 .160 -34 2.806 -126 118 »©109 £109 177 
at 1 dB Gain Compression 3600.4 .162 -52 2.815 -136 .116 ©1081 5115-172 
3700.0 .17@0«=O-? 1 2.812 -147 2113 93 .120 168 
3800.0 181 9-29 2.812 -157 mee! 85 .126 8§©6163 
VSWR 3908.0 197 -106 2.811 -167 .108 76 .133 ©6158 
4000.6 L217) -123 2.803 -178 .106 6s 139 ©6153 
4160.0 .243  -138 2.794 172 .103 59 145 «148 
4200.0 271. -152 2.781 162 .108 52 £150 6142 
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WJ-KA43 


1.0 TO 4.0 GHz 
CERAMIC AMPLIFIER 





ULTRA-WIDE BANDWIDTH: 1-4 GHz 

HIGH GAIN 21 dB (TYP.) 

LOW NOISE: 4.5 dB (TYP.) 

MEDIUM OUTPUT POWER: 11.5 dBm (TYP.) 
GaAs FET DESIGN 


Specifications * 


Guaranteed 


Characteristics Typical 0° - 50°C -54°C - +85°C 


Frequency (Min.) 0.8-4.0 GHz 1.0-4.0 GHz 1.0-4.0 GHz 
Small Signal Gain (Min.) 21.0 dB 19.5 dB 18.0 dB 
Gain Flatness (Max.) +0.7 dB +0.9 dB +1.2 dB 
Noise Figure (Max.) 4.5 dB 5.3 dB 5.8 dB 
Power Output at 1 dB 
Compression (Min.) 11.5 dBm 10.5 dBm 9.5 dBm 
VSWR (Max.) 
Input Zia | 
Output ye a 
DC Current (Max.) at +5 Volts 150 mA 





*Measured in a 50-ohm system at +5 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point 
Second Order Two Tone Intercept Point................... 
Third Order Two Tone Intercept Point ............ Reet a eae Gone 


35 dBm (Typ.) 
31 dBm (Typ.) 
22 dBm (Typ.) 


Absolute Maximum Ratings 
Storage Temperature.................. 0.0.00 cee c nae -65°C to +125°C 
Maximum Case Temperature.................200000 000 cee eeeae 


Maximum DC Voltage ...............0 0.0.0.0 ee eee +6 Volts 
Maximum Continuous RF Input Power......................... +7 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ......... 100 Milliwatts 
Viaximuin Peak POWEF .. ob cacoe iw vik dn OU eG oe wed ee baw: 0.25 Watt 

(3 usec Max.) 
“S” Series Burn-In Temperature (Case). .........2.2........-.000- 125 Cc 


Weight approximately 1.7 grams (0.06 oz.) 


274 





Outline Drawings 
KA43 






0.760 





(1.52) 


RF GROUND 
(BOTTOM) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) - 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C Typical Automatic Test Data 











Gain Vec = +5 Vdc 
FREQUENCY VSWR VSWR GAIN FREQUENCY VSWR VSWR GAIN 
MHz IN OUT DB MHz IN out DB 
800.@ 1.2 1.5 22.29 2600.0 1.5 1.6 22.85 
900.0 1.1 1.6 22.46 2700.8 1.4 1.6 22.88 
m2 1000.8 1.0 1.6 22.41 2800.0 1.4 1.5 22.91 
r 1100.0 1.8 1.6 22.43 2900.98 1.3 1.5 22.94 
=z 1300.8 ey 1.6 22.37 3108.0 1.2 1.5 22.92 
o 1480.8 1.2 1.6 22.37, 3200.0 1.1 1.6 22.85 
1500.0 1.2 1.6 22.41 3300.0 1.1 1.6 22.82 
1600.0 1<2 1.6 22.46 3400.28 1.1 1.6 22.78 
1788.8 1.3 1.6 22.48 3508.0 1.2 1.6 22.76 
1882.0 1.3 1.6 22.47 3600.0 1.2 1.6 22.76 
20 1900.8 1.4 1.6 22.49 3700.0 1.2 1.6 22.76 
1.0 1.5 2.0 2.5 3.0 3.5 40 2000.0 1.4 1.6 22.55 3800.0 1.2 1.6 22.78 
2100.2 1.5. 1.6 22.60 3900.8 1.3 1.6 22.90 
FREQUENCY — GHz 2200.0. 1.5 1.6 22.65 4000.2 1.3 1.6 22.97 
2300.0 1.5 1.6 22.71 4100.28 1.3 1.6 23.05 
2400.0 1.6 1.6 22.74 4200.0 1.3 1.5 23.15 
Noise Figure 2502.0 1.5 1.6 22.82 
a ° 
a Linear S-Parameters 
uu 
[oa 
-> 
o 4 FREQUENCY $11 $21 $12 $22 
u. MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
Ul 
= 900.8 095 93 13.022 -157 .003 172 .216 -87 
2 3 900.0 . 032 92 13.270 163 .003 116 .238 -89 
1.0 2.0 3.0 40 1000.8 018 74 13.201 130 . 004 31 .237 -95 
; 1100.2 . 628 22 13.232 100 . 004 -@ .222 -100 
FREQUENCY - GHz 1200.2 .032 -35 13.153 73 . 083 6 -215 -102 
1308.8 .053 -56 13.143 48 .004 8 -23 .216 -183 
1400.8 .072 72 13.136 23 .002 -46 .221 -1085 
1500.2 .086 -77 13.202 -8 .004 -73 .224 4-109 
1600.8 .099 -85 13.273 -23 .@@2 -141 .228 -113 
1708.2 .121 -91 13.309 -45 .003 -127 .230 -117 
1800.2 .143 -98 13.295 -66 .004 -107 .237 -122 
1988.2 -160 -186 13.325 -87 -@01 -1108 .239 -126 
200e.28 .180 -112 13.405 -1088 -001 -138 .239 -129 
2108.8 .199 -119 13.493 -129 .003 -142 .236 -134 
2200.0 .218 -129 13.566 -149 .0@0@2 -179 .237 «-139 
2300.8 .215 -138 13.667 -169 .0e3 153 .234 -143 
2400.2 .216 -148 13.715 170 . 002 73 .231 -147 
2500.0 .206 -160 13.832 158 . 002 71 .221 = -151 
2600.0 .199 -171 13.876 138 -001 -22 6218 -155 
2700.0 .174 0»=«:177 13.929 111 . 004 87 .216 -158 
2800.0 .155 164 13.988 91 .002 137 .212 -162 
2900.0 .127 158 14.028 71 . 083 9 .212 -165 
3000.8 .099 132 13.987 52 001 109 .212 -168 
3100.0 .075 189 13.989 32 001 187 .214 4-170 
3200.0 055 76 13.891 13 8.000 66 .221 -173 
3300.0 051 38 13.842 -? .004 -16 .220 -178 
FREQUENCY - GHz 3400.0 -. 062 8 13.772 -25 .004 86-61 .225 177 
3500.2 .072 -20 13.735 -44 .002 -79 .228 «6171 
*at 1 dB Gain Compression 3600.0 .084 8 8=6- 38 13.747 -63 - 003 -9 .228 166 
3780.8 .103 -S6 13.736 -82 .004 8 -13 .222 160 
3800.0 .107 -68 13.779 -181 - 001 4? .228 155 
| 3900.0 .123 -82 13.972 -120 .003 -85 .222 149 
VSWR 4008.2 .126 -94 14.875 -139 . 002 39 -220 141 
4100.0 .136 -104 14.207 -158 .0e5 -8e .221 133 
4200.0 .134 -113 14.368 --178 .004 -103 .210 127 
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WJ-KA45 


1TO 4 GHz 
CERAMIC AMPLIFIER 





@® ULTRA WIDE BANDWIDTH: 1-4 GHz 

@ HIGH GAIN: 17.5 dB (TYP.) 

@ LOW NOISE: 4.5 dB (TYP.) 

@® HIGH OUTPUT POWER: 19.0 dBm (TYP.) 


@ GaAs FET DESIGN 


Specifications * 


Guaranteed 
-54°C - +85°C 


Characteristics Typical 0° -50°C 





Frequency (Min.) 1-4 GHz 
Small Signal Gain (Min.) 15.5 dB 
Gain Flatness (Max.) +1.0 dB 
Noise Figure (Max.) 
4.5 dB 5.5 dB 6.0 dB 
Power Output at 1 dB 
Compression (Min.) 19.0 dBm 18.0 dBm 17.0 dBm 
VSWR (Max.) 
Input 2257 
Output 2 

DC Current (Max.) at +15 Volts 130 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................... 45 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... 40 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... 30 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature...................0 00005 ee eee -65°C to 125°C 
Maximum Case Temperature.................2. 2.00000 eee eeee +100°C 
Maximum DC Voltage .............2 2c ce eee eee ee ew tee +16 Volts 
Maximum Continuous RF Input Power.......................... 7 dBm 
Maximum Short Term RF Input Power (1 Minute Max.)........... 100 Milliwatts 
Maximum Peak Power ................. 00000 eee ee eee eee 0.25 Watt 

3 usec Max.) 
“S"’ Series Burn-In Temperature (Case). .................22000-. +100°C 


Weight 
Z16 


approximately 1.7 grams (0.06 oz.) 





Outline Drawings 


KA45 
0.760 
(19.30) 






(1.52) 


RF GROUND 
(BOTTOM) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C Typical Automatic Test Data 











Gain Vec = +15 Vde 
FREQUENCY VSWR VSWR GAIN 
MHz IN OUT DB 
= 800.0 1.5 1.2 15.95 
1000.0 1.3 1.3 17.71 
2 1200.0 1.1 1.4 17.85 
= 1408.0 1.1 1.4 17.94 
o 1600.2 1.3 1.4 17.91 
1800.0 1.5 1.4 17.92 
2000.0 1.7 1.4 17.95 
2200.6 1.8 1.4 18.03 
. . . 2400.0 1.7 1.4 18.13 
FREQUENCY — GHz 2600.0 1.6 1.4 18.27 
2800.9 1.4 1.3 18.32 
3000.0 1.3 1.3 18.41 
F 3200.0 1.2 1.2 18.38 
A ; 3400.0 1.3 1.2 18.22 
Noise Figure 3600.0 1.3 f.2 18.06 
3800.8 1.4 1.2 17.82 
4000.0 1.4 1.2 17.57 
co 5. 4200.0 1.4 1.2 17.15 
=] 
t 
Lu 
ae Linear S-Parameters 
© 
1 3-0 
” FREQUENCY S11 $21 $12 $22 
oO MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
= 2.0 800.0 
; .198 55 6.276 183 013 159 . 087 27 
1.0 2.0 3.0 4.0 1000.8 .143  -69 7.681 36 014 «101. .124 -28 
1200.0 .@50 -116 7.812 -6 .016 66 .163  -56 
FREQUENCY - GHz 1400.0 044 -32 7.899 -39 .015 41 1780-79 
1600.0 139 0-44 7.864 -68 .016 26 188 -96 
1800.9 216 -64 7.873 -93 .014 12 1179-112 
* 2000.0 .265 -85 7.901 -116 .013 -7 .176 -127 
Power Output 2200.8 282 -125 7.978 -139 .@13  -19 .173 -148 
2400.0 .268 -147 8.065 -161 .@11 -30 165 -154 
2600.8 236 -173 8.197 176 @12  -41 152 -166 
2800.0 178 »=©164 8.241 154 .010 -54 .138 -177 
3000.0 2117) 125 8.324 132 .889 8-73 i210 176 
3200.0 .975 53 8.297 109 .007 -80 .107 172 
E 3400.0 2117 ~6 8.147 87 .006 8-99 .094 171 
co 3600.0 113400 --42 7.998 65 .007 -100 .084 178 
a) 3800.0 1490-74 7.784 42 907° -132 078 -178 
' 4008.0 183 -97 7.556 18 .805 -166 .@87 -169 
= 4200.0 165 -118 7.200 -6 .004 -174 108 -167 
a. 
_ 
> 
Oo 
oc 
Lij 
= 
oO 
a. 
1.0 2.0 3.0 4.0 
FREQUENCY - GHz 
*at 1 dB Gain Compression 
VSWR 
2.0 
ce 
a 1.5 a al 
£ acaeae 
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WJ-KA48 


1.0 TO 4.0 GHz 
CERAMIC AMPLIFIER 


ULTRA-WIDE BANDWIDTH: 1-4 GHz 
HIGH OUTPUT POWER: 24.5 dBm (TYP.) 
MEDIUM GAIN: 16.0 dB (TYP.) 

GaAs FET AMPLIFIER 

KA48-1 12V MODEL WITH SAME RF SPECS 


Specifications* 

h re ; Guaranteed 
Characteristics Typical 0° - +50°C _5A° — +85°C 
Frequency (Min.) 8-4.2 GHz | 1.0-4.0 GHz 1.0-4.0 GHz 
Small Signal Gain (Min.) 16.0 dB 14.5 dB 14.0 dB 
Gain Flatness (Max.) +.4dB +.7 dB +8dB 
Noise Figure (Max.) 5.5 dB 7.0 dB 7.5 dB 


Power Output at 1 dB 


Compression (Min.) 24.0 dBm 22.5 dBm 21.5 dBm 





VSWR (Max.) 
Input 2.2: 1 
Output jaime 
DC Current (Max.) at 15 Volts 245 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................... +49 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... +44 dBm (Typ.) 
Third Order Two Tone Intercept Point .................... +33 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature................. 00-000 e eee eens -62°C to +125°C 
Maximum Case Temperature................. 0000 eee eee ee eee +85°C 
NIGKINNUNY LOG VONHOO)< as 4c lho he ad Wink we Paws ov dwn Ub eds +16 Volts 
Maximum Continuous RF Input Power......................0.-. +17 dem 
Maximum Short Term RF Power (1 Minute Max.)............... 100 Milliwatts 
Max intuit Peak POWE! |. ccs ns Dew eb ee ee ee web ova See ea Thy, % Watt 
RN ee ee ee a eet ae ee ea (3 usec Max.) 
“S" Series Burn-In Temperature (Case)... ......2........2.2..000008 +85°C 


Weight = approximately 1.7 grams (0.06 oz.) 
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Outline Drawings 


KA48 





0.060 


(1.52) RF GROUND 
(BOTTOM) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C Typical Automatic Test Data 














Gain V__ = +15 Vde 
cc 
FREQUENCY YSWR VSWR GAIN FREQUENCY VSWR VSWR GAIN 
MHz IN OUT DB MHZ IN OUT DB 
808.8 1.6 11 16.87 2500.0 1.4 1.3 16.45 
900.0 1.5 1.2 16.69 2600.0 1.4 1.3. 16.41 
1000.0 1.4 1.2 16.57 2708.0 1.3 1.4 16.36 
1108.0 1.4 1.2 16.45 2800.0 1.3 1.4 16.32 
1200.0 1.3. 1.3 16.43 2900.2 1.2 1.4 16.27 
8 1.0 4.0 4.2 1300.0 1.3 1.3 16.44 3000.0 1.2 1.4 16.21 
1400.8 1.2 1.4 16.48 3108.2 1.2 1.5 16.17 
FREQUENCY - GHz 1500.0 12 1.4 16.51 3200.0 1.2 1.5 16.12 
1600.0 1.2 1.4 16.57 3300.0 1.2 1.5 16.89 
1700.0 1.3 1.4 16.61 3400.0 1.3 1.5 16.06 
. . 1808.0 1.3 1.4 16.62 3500.2 1.3 1.5 16.05 
Noise Figure 1900.0 1.4 1.4 16.62 3600.0 1.4 1.5 16.04 
a 2000.0 1.4 1.3 16.62 3700.0 1.5 1.5 16,06 
s 2100.8 1.5 1.3 16.59 3800.0 1.5 1.5 16.09 
a 2200.8 1.5 1.3 16.57 3900.0 1.6 1.5 16.12 
= 2300.0 1.5 1.3 16,51 4000.2 1.6 1.4 16.18 
= 2400.8 1.5 1.3 16.47 4100.8 1.7 1.4 16.23 
o . 4200.0 1.7 1.4 16.29 
LL 
o 
= Linear S-Parameters 
= 
8 1.0 2.0 3.0 4.0 4.2 
FREQUENCY S11 $21 $12 $22 
FREQUENCY - GHz MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
820.0 227 +89 6.972 7 . 030 69 041 142 
p O a 900.0 .198 -151 6.828 -28 .029 35 .074 »=«14? 
ower Output 1000.0 .175 0-177 6.736 -56 .028 12 .886 148 
1100.0 .159 168 6.645 -8e .@27 -18 102 149 
1200.0 .139 160 6.631 -102 .@27 -28 122 0 ©«145 
= 1300.0 118 157 6.634 -123 .@26 -45 2141 9 137 
aa 1400.9 .099 162 6.672 -143 .@25  -61 156 126 
: 1500.0 .087 163 6.693 -163 .024 -76 .164 »§=6113 
— 1600.2 .094 176 6.736 178 6024-91 .168 99 
~ 1700.8 112 -176 6.767 159 -@23 -105 .167 85 
ra 1800.0 .137 -175 6.779 141 .@22@ -119 -161 69 
> 1990.0 159 -178 6.730 123 .8zz -133 .153 53 
oO 2000.6 176 «178 6.775 185 .021 -146 £145 33 
2100.0 191 172 6.754 8? .028 -159 138 14 
= 2200.0 .197 «161 6.734 70 -019 -171 .136 -5 
=) 2300.0 .196 158 6.692 52 .018 175 1340-23 
2400.8 .189 148 6.662 35: 017 163 135 4-42 
8 1.0 2.0 3.0 4.0 4.2 2500.0 .177)—«:12? 6.648 1? .016 152 .140 86-59 
_ 2600.0 1680 11g. 6.611 1 .@16 139 1146 9 -75 
FREQUENCY - GHz 2708.0 .139 97 6.578 -16 -@14 «127 154 -90 
2800.0 2116 78 6.550 -33 .@14 116 164 -103 
= 2900.2 096 54 6.509 -Se 013 103 1173-116 
co 3000.0 . 288 25 6.468  -67 3012 93 182-129 
is 3100.0 .074 -18 6.436 -83 012 34 .189 -148 
_ 3200.8 -e80 =-45 6.400 -108 .@11 75 195 -152 
> 3300.8 .095 -76 6.375 -116 -@11 62 199 -163 
= 3400.0 116 -100 6.353 -133 .018 51 201-174 
> 3500.0 .138 -12! 6.344 -149 .@12 43 :202 175 
o 3608.0 1163 -138 6.341 -166 . 289 35 .20@ 164 
oc 3708.8 186 -155 6.350 177 . 009 2i 197 154 
> 3800.0 207 -178 6.374 168 . 009 11 193 143 
= 3900.0 229 175 6.396 142 . 088 1 .188 6132 
a. 4000.0 244 = 161 6.441 125 . 008 -8 .182 9121 
4100.0 .256 147 6.477 107 .009 8-19. 176 ©6109 
FREQUENCY - GHz 4208.2 .262 133 6.527 8e .009 -30 .168 97 


*at 1 dB Gain Compression 
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Typical Automatic Test Data 


Vee = +12 Vde 








FREQUENCY VSWR ¥SHR GAIH FREQUENCY VSWR ¥YSWR GAIN 
MHz IN OUT DEB MH2 IN OUT DB 
260.68 1.5 12 17.21 2500.06 1.5 1.5 16.98 
308.6 1.4 1.3 16.97 2608.6 1.4 1.6 16.91 
1906.6 1.4 1.3 16.83 2760.8 1.4 1.6 16.84 
1140.8 1.4 1.3 16.73 2860.6 1.3 1.6 16.76 
1200.6 1.3 1.4 16.74 2900.08 1.3 1.6 16.67 
1306.6 1.3 1.4 16.76 3060.8 1.2 1.6 16.57 
1400.08 1.2 1.5 16.84 3108.6 1.2 1.7 16.48 
1588.8 1.2 1.6 16.91 3280.6 1.2 1.7 16.37 
1608.6 1.2 1.6 16.98 3300.8 1.2 157 16.28 
1768.6 1.2 1.6 17.86 3400.8 1.2 1.7 16.18 
1508.6 1.3 1.6 17.11 2508.0 1.3 1.7 16.11 
1960.0 1.4 1.6 7.14 3608.6 1.4 1.7 16.45 
2068.08 1.4 1.6 17.15 3708.6 1.4 1.7 16.66 
2100.8 1.5 1.6 17.15 3368.6 1.5 1.7 15.98 
2208.6 1.5 1.6 17.12 3900.0 1.6 1.7 15.96 
2306.6 135 1.5 17.06 4000.0 1.7 ii7 15.99 
2406.6 1.5 1.5 17.02 4100.8 i7 1.7 16.08 
4200.0 1.7 1.6 16.67 
Linear S-Parameters 
FREQUENCY Sit $21 $12 S22 
MHZ MAG ANG MAG ANG MAG ANG MAG AHI 
#00.0 .207 -106 7.2568 5 828 67 .H92 157 
3098.6 .182 -156 7.452 -29 826 35 .119 150 
1988.6 173 178 6.944 -56 .826 13 .1293 143 
1104.6 153 162 6.866 -36 2425 -7 143 146 
1208.6 138 153 6.871 -161 024 -25 .162 142 
1360.6 2116 143 6.886 -122 .823 -39 .182 135 
1460.0 .695 152 6.948 -142 823 -54 .202 125 
1548.8 088 153 7.6607 (162 822 -76 2217 114 
1666.48 882 176 7.865 17% 822 -33 226 102 
1788.6 .8399 -173 7.127 161 .022 -98 2231 39 
1860.6 .125 -163 7.168 143 .922 -111 2231 75 
1908.6 i5@ -172 7.196 124 921 -123 2229 61 
2000.6 21710 = -176 7.265 106 .821 -134 2223 44 
2100.68 £196 17 7.265 23 .826 -148 2219 23 
Z208.08 2199 168 7.188 78 .826 -161 2216 1z 
2306.8 ~282 156 7.131 S52 .818 -173 .Z14 -4 
2400.8 199 147 7.095 35 81 174 212 -19 
2508.08 191 135 7.866 ? 817 163 .213 -34 
2600.8 176 122 7. BBE. a .O17 151 2216 -49 
2700.8 157 187 6.3949 -17 6616 13 221 -64 
2308.8 .134 39 6.889 -33 .615 127 2228 -73 
2900.8 2112 es 6.813 -54 .415 116 2235 -91 
3008.6 Jag 43 6.738 -67 .614 187 242 -184 
3186.8 O79 11 6.665 -&4 .G14 96 2249 «-116 
2260.68 L877 26 6.582 1081 .813 6 6254 -128 
3300.0 2886 -66 6.514 -117 .812 75 .258 -146 
3400.8 165 -34 6.441 -134 .812 62 .262 -151 
2500.6 2128 = -112 6.387 -158 .612 53 .264 -162 
3688.68 2153 -132 6.349 -167? .612 41 .264 0 «(-173 
2788.8 £178 «4-143 6.30% 17? B12 31 .263 7? 
3500.6 203 -165 6.293 166 .812 22 .262 166 
2908.8 a=) 120 6.280 143 611 11 268 155 
4000.8 6 165 6.260 126 .812 3 2256 144 
4100.6 2 156 6.311 108 .O12 -12 2252 132 
4200.8 35 6.368 31 .O12 -22 2245 126 
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WJ-KA53 


1.0 TO 5.0 GHz 
CERAMIC AMPLIFIER 





@ ULTRA WIDE BANDWIDTH: 1-5 GHz 

@ HIGH GAIN = 21 dB (TYP.) 

@ MEDIUM OUTPUT POWER +11.5 dBm (TYP.) 
@ LOW NOISE: 4.5 dB (TYP.) 

@ GaAs FET DESIGN 





Specifications * 
Guaranteed 
Characteristics Typical 0° -50°C -54°C - +85°C 
Frequency (Min.) 0.8-5.0 GHz 1.0-5.0 GHz 1.0-5.0 GHz 
Small Signal Gain (Min.) 21.0 dB 19.5 dB 18.0 dB 
Gain Flatness (Max.) +0.7 dB +0.9 dB +12 dB 
Noise Figure (Max.) 4.5 dB 5.3 dB 5.8 dB 
Power Output at 1 dB 
Compression (Min.) 11.5 dBm 10.5 dBm 9.5 dBm 
VSWR (Max.) 
Input 230 | 
Output Za 

DC Current (Max.) at +5 Volts 150 mA 
*Measured in a 50-ohm system at +5 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................... 35 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... 31 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... 22 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature................. 0.000 eee eee -64°C to +125°C 
Maximum Case Temperature................. 000 cece eee nae +125°C 
Maximum DC Voltage ..........2.2.20 0200.00.00 cee ee +6 Volts 
Maximum Continuous RF Input Power.......................... +7 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) .......... 100 Milliwatts 
Maximum Peak Power 2. 2. Swi oc eb ee bate wed wh wen eo’ 0.25 Watt 

(3 usec Max.) 
“S” Series Burn-In Temperature (Case). ...............-00000 eee 126°C 


Weight approximately 1.7 grams (0.06 oz.) 
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Outline Drawings 


0. 


(1.52) RF GROUND 
(BOTTOM) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 








0.110 
(2.79) 


Typical Performance at 25°C Typical Automatic Test Data 











Gain Vec = +5 Vdc 
FREQUENCY VSWR VSWR GAIN 
MHz IN OUT DB 
800.2 1.2 1.6 22.33 
1000.0 1.2 1.6 22.47 
3 1200.8 1.1 1.6 22.41 
1400.@ 1.1 1.6 22.42 
= 1600.0 1.2 1.6 22.47 
= 1800.0 1.3 1.6 22.53 
oO 2080.0 1.4 1.6 22.59 
2200.0 1.5 1.6 22.68 
2480.0 1.6 1.6 22.75 
2600.2 1.5 1.6. 22.86 
2800.2 1.4 1.5 22.93 
19 3000.0 1.2 1.6 22.96 
10 $15 20 #25 30 35 40 45 5.0 3200.0 1.1 1.5 22.88 
3400.0 1.1 1.6 22.81 
FREQUENCY — GHz 3600.2 1.2 1.6 22.79 
3800.0 1.3 1.6 22.80 
4000.0 1.3 1.6 22.98 
F F 4200.0 1.3 1.5 23.15 
Noise Figure 4400.2 1.3 1.8 23.21 
4600.2 1.4 1.4 23.03 
oo 6.0 4880.0 1.3 1.3 22.87 
3 5. 5000.0 1.6 1.2 22.77 
- 5200.0 1.8 1.1 22.79 
= 5.0 
o 
“40 Linear S-Parameters 
” 
o 
7 of 0 20 30 10 50 FREQUENCY S11 S21 $12 $22 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
FREQUENCY - GHz 
800.0 .093 93 13.075 -156 .005 171 .217 --87 
1000.0 .023 83 13.291 130 . 004 36 235-94 
1200.2 .031 -28 13.191 73 . 002 18 .218 -102 
Power Output* 1400.0 068 -61 13.218 23 003 -11 .218 -105 
1600.0 099 -86 13.296 -23 .005 -101 .228° -114 
1800.0 .140 -98 13.384 -66 .083 -132 .234 -121 
= 2000.0 .181 -113 13.471 -108 .@02 -105 .242  -129 
a 2208.0 .209 -130 13.606 -149 063 176 .232 -138 
; 2400.0 .218 -149 13.727 178 .002 169 .229 -147 
= 2600.0 1196-171 13.995 130 005 157 .220 -155 
= 2800.0 [152 164 14.013 91 @.000 170 .2i1  -161 
Ee 3000.0 .897 133 14.055 51 ~~ OQ! 3? .216 -166 
= 3200.0 .058 ?? 13.930 12 002 151 .214 0 -175 
= 3400.0 . 058 4 13.824 -26 . 003 3 .226 ©0177 
Ww 3600.0 082-41 13.784 -63 001 -47 .225 167 
S 3800.0 .114 0-69 13.804 -1@1 003 -70 .224 155 
a. 4000.0 .132  -94 14.093 -139 .002 -46 .225 142 
4200.2 .199 -114 14.375 -178 001-11 .212 126 
FREQUENCY - GHz 4400.2 .144 --12? 14.476 141 .002 -87 .189 106 
é 4600.0 .157 -133 14.176 100 001 147 .160 86 
at 1 dB Gain Compression 4800.0 -208@ -148 13.917 539 -003 -173 126 57 
5000.0 .243 -152 13.762 19 .003 -191 . 080 18 
5200.0 .279 -163 13.784 -23 .001 153 048 8 -48 





10 15 20 25 30 35 40 45 5.0 
FREQUENCY — GHz 


intercept Point 






— 
ms 
ae oe 

4 5 


FREQUENCY - GHz 


INTERCEPT POINT - dBm 
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WJ-KA61 


2 TO 6 GHz 
CERAMIC AMPLIFIER 





@e WIDE BANDWIDTH: 2-6 GHz 


@® MEDIUM OUTPUT LEVEL: 12.0 dBm (TYP.) 


@ LOW NOISE: 3.5 dB (TYP.) 
@ EXCELLENT GAIN BLOCK 
@ GaAs FET DESIGN 


Specifications* 


Characteristics 





Typical 


Guaranteed 
0° - 50°C -54° - +85°C 


Frequency (Min.) 1.8-6.2 GHz 2-6 GHz 2-6 GHz 
Small Signal Gain (Min.) 7.5 dB 6.5 dB 6.0 dB 
Gain Flatness (Max.) +0.4 dB +0./ dB +0.9 dB 
Noise Figure (Max.) 3.5 dB 4.5 dB 5.0 dB 
Power Output at 1 dB 
Compression (Min.) 12.0 dBm 10.5 dBm 10.0 dBm 
VSWR (Max.) 
Input 2.2} 
Output 2 | 
DC Current (Max.) at +5 Volts 42 mA 





*Measured in a 50-ohm system at +5 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point 


Second Order Two Tone Intercept Point 


Third Order Two Tone Intercept Point 


Absolute Maximum Ratings 


Storage Temperature 


Maximum Case Temperature........ 


Maximum DC Voltage 
Maximum Continuous RF Input Power 
Maximum Short Term RF Input Power 


Maximum Peak Power 


284 


€ ee ie eben fw oes 42 dBm (Typ.) 
oa a Er oy ee ee ee 37 dBm (Typ.) 
Sa th ae & snk Le ie Wee a 26 dBm (Typ.) 


Pts seh ao Pee ee ge tee % 125°C 


(1 Minute Max.)........... 20 Milliwatts 
0.5 Watt 


15 





Outline Drawing 


KA61 


PRODUCT LABELING AREA 





a 














RF IN ~~ 
_ RF GROUND 
UNUSED (4) PLACES 
PIN 
0.520 
ia ~ (13.21) i 
0.006 MAX 
(0.15) 
0.110 
(2.79) 
060 E RF GROUND (BOTTOM) 
(1.52) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


Weight 
approximately 1.7 grams (0.06 oz.) 


Typical Performance at 25°C Typical Automatic Test Data 


Gain Vec = +5 Vde 





FREQUENCY VSWR SUR GAIN 
MHz IN QUT DE 
1800.6 1.5 1.3 7.59 
2000.0 1.5 ine 7.68 
2200.8 1.6 12 7.62 
2400.8 1.6 12 7.59 
2600.8 1iz 1.2 7.62 
2880.0 16 ae 7.66 
3000.0 1.7 ee 7.59 
3200.6 ine ioe 7.53 
2460.6 1.8 1.3 7.42 
FREQUENCY - GHz 3600.0 Lag isa 7036 
3880.0 1.7 1.3 7.34 
4900.6 1.7 Me 7.50 
4208.6 1.6 1.4 7.58 
‘ : 4400.0 1.5 1.4 7.62 
Noise Figure 460.4 1.5 1.4 7.63 
4800.6 1.5 1.4 7.59 
5000.6 1.5 1.4 7.67 
5200.0 1.5 1.4 7.56 
5.0 5400.6 1.6 1.4 7.63 
5600.6 ie? 1.4 7.63 
5300.0 1.6 1.4 7.80 
4.0 6000.6 1.5 1.5 7.79 
6260.8 1.3 1.6 7.31 


3.0 


NOISE FIGURE - dB 


20 Linear S-Parameters 


1.8 2.0 3.0 4.0 5.0 6.0 6.2 


: FREQUENCY : 
EREQUENEY, 1GHe MHZ MAG ANG MAG ANG MAG 


if) 
_ 
-_ 
in 
fa 
-_ 
g 
- 
’ 
w 
fo 
[a 














ANG MAG ANG 
1e00.8 19@ -144 2.295 124 153 -23 2116 
2000.8 ear -167 2.4606 111 6149 © --32 103 28 
2260.6 236 171 2.404 98 .144 --39 493 6 
2400.8 2236 148 2.397 86 .142 000-47 6988 = -24 
2e6oo.68 252 127 2.404 ? widd -5é .098 86-54 
2e00.6 244 108 2.399 62 .138 -64 .103 «4-75 

Power Output* 3000.6 251 23 2.396 51 128 -71 114 -94 
S200. 6 2255 s4 2.381 39 1240-77 2131 0 -118 
2400.6 275 34 2.256 27 2121 -82 6139) -136 
2600.6 2Po 26 2.335 17 .119 0-89 142 -147 
2800.0 268 6 2.329 6 1190-96 6145 «-158 
4000.68 251 -16 7z -6 .114 -163 .149 0 «-167 
4200.8 6220060 (28 94 -17 .111  -108 .166 -172 
$400.0 eae -42 z -24 e113 -113 161 ?? 
4600.68 .203 06-65 2 -41 -114 0 -121 164 17a 
4200.8 6189 0-85 ar -53 .113  -131 166 161 
Sa00.6 2198 -111 2.417 -66 .164 = -139 166 153 
Sza0.6 6216-128 2.385 -36 101 -1d44 2155 142 
5400.4 .239  -152 2.406 -94 .104 -1509 2153 126 
S6a0. 6 6 : 2.407 -107 tae -157 162 126 
Bei, 2.455 -led ~189 -163 182 1483 
Ba. a 2.451 -142 112 7? og 7? 
B20. 4 ‘,BE1 -1684 104 159 L235 34 





FREQUENCY - GHz 


* at 1 dB Gain Compression 





FREQUENCY - GHz 


Intercept Point 


INTERCEPT POINT - dBm 





FREQUENCY - GHz 
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WJ-KA62 


2 TO 6 GHz 
CERAMIC AMPLIFIER 





ULTRA WIDE BANDWIDTH 

MEDIUM GAIN BLOCK: 15 dB 

MEDIUM OUTPUT POWER: +12.5 dBm (TYP.) 
GOOD NOISE FIGURE: 4.0 dB (TYP.) 

LOW CURRENT DRAIN: 65 mA (TYP.) 


Specifications 


3 . Guaranteed 
Characteristic 0° - +50°C “5A° - +85°C 





Frequency (Min.) 1.8-6.2 GHz 2-6 GHz 2-6 GHz 
Small Signal Gain (Min.) 160-36 13.0 dB 12.5 dB 
Gain Flatness (Max.) +4 dB +8dB +1.1 dB 
Noise Figure (Max.) 4.0 dB 5.0 dB 5.5 dB 
Power Output at 1 dB 
Compression (Min.) 12.5 dBm 10.5 dBm 10.0 dBm 
VSWR (Max.) 
Input 221 
Output fa ba 
DC Current (Max.) at +5 Volts 74 mA 
*Measured in a 50-ohm system at +5 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ................... 40 dBm (Typ.) 
Second Order Two Tone Intercept Point................... 35 dBm (Typ.) 
Third Order Two Tone Intercept Point ..................... 25 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature 


Maximum Case Temperature............... 00000 eee ee ee ee +125°C 
Miakimmttn 55 VOUgne: cc. ono opines ae ae a Ce See le we 6 Volts 
Maximum Continuous RF Input Power.................2..00085 +7 dBm 
Maximum Short Term RF Input Power (1 Minute Max.)............ Milliwatts 
Maximun Peak POWs! ©... soe ows w eck ode haw Ma we be 0.25 Watts 

Re re ar ee ee ee RE oe et rer a (3 usec Max.) 
“S” Series Burn-In Temperature (Case) ..........2........- 0002 eee 125°C 


Weight = approximately 1.7 grams (0.06 02.) 
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Outline Drawings 


KA62 





RF GROUND 
(4) PLACES 





(1.52) RF GROUND 
(BOTTOM) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 














Gain Intercept Point 
17.0 60.0 
REMReE 
[oe] 
a] 
16. ' 50.0 a 
7 5 2ND HARMONIC Lg = 7--E KN 
ba S 
= 15. 40. oR 
: Bf Pot Ni ai 
14.0 = 900 | 2ND ORDER TWO-TONE 
= 
= 
130 oT + +—-< 3RD ORDER TWO-TONE is 
1.8 2.0 3.0 4.0 5.0 6.0 6.2 1.8 2.0 3.0 6.0 6.2 


FREQUENCY - GHz FREQUENCY - GHz 


Noise Figure 
Typical Automatic Test Data 








co 5.0 
wo 
ce 40 Vec = +5 Vdc 
o 
LL 
wi 3.0 FREQUENCY VSWR VSWR GAIN FREQUENCY YSWR YSWR GAIN 
o MHz IN OUT DB MH2 IN OUT BB 
= 20 
1800.0 1.5 Sez 14.31 4200.6 3 1.4 15.07 
1.8 2.0 3.0 4.0 5.0 6.0 6.2 saad ae ro 3 14.61 4400.¢ 13 113 15.06 
FREQUENCY - GHz 2266.0 1.6 ivi 14.85 4608.0 ie o.8 15.08 
2400.8 1.7 ae | 15.04 4800.2 ite ts 15.18 
2600.0 17 | 15.18 5000.6 1.2 1.5 15.12 
* 2800.2 lot 1.2 15.28 5200.0 1.3 1.5 15.88 
Power Output 3008.0 ers t.1 15.33 5400.0 1.4 iS 14.97 
3200.0 1.6 ‘aA 15.38 5600.6 1.4 1.8 14.79 
E 3400.0 1.6 Le? 15.34 5800.0 1.5 {3 14.74 
= 3600.0 1.5 1.2 15.27 6000.0 anes if 14.77 
Re 3800.0 Lam 14:9 15.17 6200.0 1.5 4 14.73 
> 4000.0 1.4 1.4 15.11 
5 
oO 
c . 
ws Linear S-Parameters 
= 11. 
1.8 2.0 3.0 4.0 5.0 6.0 6.2 
FREQUENCY S11 $21 $12 $22 
FREQUENCY - GHz MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
*at 1 dB Gain Compression 
1800.6 .184 -129 5.194 -161 .920 -99 .093 -155 
2000.8 .208 -130 5.375 171 .020 -114 .082 -174 
2200.0 .232 -136 5.524 143 .019 -133 .067 165 
VSWR 2400.0 .250 -148 5.648 115 019 -151 849 158 
2600.8 .262 -162 5.739 88 .@18 -169 .028 8=6 141 
2800.0 .264 -177 5.805 61 6017 175 .010 -174 
3000.8 .256 168 5.842 34 .016 159 .928 -117 
3200.0 .234 86138 5.877 ? 816 ~ 242 .054 -124 
3400.0 217 806117 5.846 -19 .015 124 .083 -136 
oc 3600.6 .198 96 5.799 -45 .013 113 .110 -150 
= 3808.0 .179 74 5.738 -70 .013 97 .134 -165 
= 4000.0 .158 53 5.694 -95 .013 79 .158 -179 
4200.0 .139 30 5.666 -120 O11 70 Lees) 6? 
4400.9 47 § 5.659 -145 .O11 55 .193 153 
4600.9 .093 -23 5.673 -169 .O11 40 .205 139 
me 4800.6 .085 -63 5.688 165 .018 29 211 25 
FREQUENCY - GHz 5000.0 .094 -101 5.704 140 .018 19 Tet “on 
5200.6 .123 -127 5.677 114 .018 6 . 202 97 
5400.0 .150 -142 5.605 89 O11 -6 .187 82 
5600.0 .179 «-149 5.499 63 .013 -16 .158 65 
5800.0 .215 -157 5.461 40 .015 -35 .118 55 
6000.o .212 -151 5.476 12 -012 -?? 52 128 
6200.0 .201 -154 5.454 -15 .O11 -63 .053 -14 


287 


WJ-KA63 


2 TO 6 GHz 
CERAMIC AMPLIFIER 


@ ULTRA WIDE BANDWIDTH: 2-6 GHz 

@ HIGH GAIN: 18.5 dB (TYP.) 

@ MEDIUM OUTPUT POWER: 13.0 dBm (TYP.) 
@ LOW POWER SUPPLY VOLTAGE: +5 VDC 

@ GaAs FET DESIGN 


Specifications* 

bho | Tvpi Guaranteed 
Characteristics ypical 0° - +50°C 54° — +85°C 
Frequency (Min.) _ 1.8-6.2 GHz 2-6 GHz 2-6 GHz 
Small Signal Gain (Min.) 18.5 dB 16.5 dB 15.5 dB 
Gain Flatness (Max.) +5 dB +1:0' dB +1.2 dB 
Noise Figure (Max.) 5.5 dB 7.0 dB 7.5 dB 
Power Output at 1 dB 13.0 dBm 11.0 dBm 10.5 dBm 


Compression (Min.) 





VSWR (Max.) Input 2301 
VSWR (Max.) Output 20:1 
DC Current (Max.) at +5 Volts 140 mA 
*Measured in a 50-ohm system at +5 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................... 38 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... 30 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... 25 dBm (Typ.) 
Absolute Maximum Ratings : 
° 
Storage Temperatures. caccccn. ee ee eee -64 C to +1 aed 
Maximum Case Temperature... .....-.-- 2000 eee eee #725 C 
Maximunr DC Woltate: .. . so eci2 ce ee ee ee ee ee ee +6 Volts 
Maximum Continuous RF Input Power.........-.-.---+-+ 222250 s 7 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ......... +100 Milliwatts 
Maximum Peak: Power... . 3. 66 bec ks be ee ew eee ele eh ee ees 0.25 Watt 
(3 usec Max.) 
“S”’ Series Burn-In Temperature (Case) ..........---.--2-00 +2 ee eee 125 ¢ 


Weight approximately 1.7 grams (0.06 oz.) 
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Outline Drawings 
KA63 


0.060 


(1.52) RF GROUND 
(BOTTOM) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ ,005 (.13) UNLESS OTHERWISE SPECIFIED 








Typical Performance at 25°C Typical Automatic Test Data 











Gain Vec = +5 Vde 
FREQUENCY ¥SWR ¥SWR GAIN 
MHz IN OUT DE 
1800.6 1? 1.4 18.65 
2600.6 1.6 1.4 18.87 
2200,0 1.6 1.4 19.02 
2408.6 1.6 1.4 19.89 
2600.6 1.6 1.4 19.13 
2800.0 1.6 1.4 19.16 
3600.6 1.6 1.4 19.17 
3200.6 1.6 1.4 19.15 
3408.6 1.6 1.4 19.09 
3600.6 1.6 1.4 18.97 
3800.0 ins 1.4 18.87 
4000.4 1.4 1.4 18.82 
4200.6 1.4 1.4 18.33 
4490.8 i.3 1.4 18.98 
4608.0 1.3 1.4 19.04 
4808.4 1.3 1.4 19.23 
5000.0 1.4 1.4 19.45 
2 5200.0 1.5 1.2 19.42 
3 5400.08 1.5 1.1 19.31 
Ww 5600.6 1.4 1.0 19.21 
= 5300.0 1.4 1.2 19.16 
2 6000.0 lier 1.5 19.94 
a 6200.8 1.9 1.6 19.45 
n 
rs) 
= Ti, 
1.8 2.0 3.0 4.0 5.0 6.0 6.2 . 
FREQUENCY - GHz Linear S-Parameters 
e FREQUENCY S11 S21 $12 S22 
Power Output MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
1300.6 .256 -168 8.557 -15 .603 -115 -176 86-26 
16 2000.6 .244 -166 8.782 -Sz2 .@82 -137 -170 © ©60-46 
& 2200.6 .239 -176 8.933 -86 -002 ° -144 .165 -64 
aT 2400.0 246 179 9.619 -123 683 154 .163 -88 
ie 2600.6 243 159 9.044 -158 082 157 .164 -95 
= 2808.6 248 141 9.478 163 @.900 174 .165 -116 
5 13 3060.0 .235 121 9.087 135 @.@06 -159 .169 -124 
= 3200.6 .236 98 9.064 162 002 -2 .170 -137 
uw 42 2400.46 229 75 9.082 76 081 26 .171 -158 
= 3600.6 219 51 8.882 37 081 -29 .17@ -163 
= 10 3800.6 . 204 28 g.781 6 -002 -55 2176 = -175 
4000.0 181 4 8.725 -26 .@82 -79 .168 174 
1.8 2.0 3.0 4.0 5.0 6.0 6.2 4200.6 .154 -23 8.741 -5? 601 12 169 163 
FREQUENCY - GHz 4400.6 .128 -S? 8.868 -86 081 -33 165 152 
; 4600.0 .113 -1@1 8.951 -121 .602 -95 164 142 
*at 1 dB Gain Compression 4806.8 6129 -145 9.148 -153 6.000 37 .168 128 
5000.40 156 179 9.396 173, 002 -4 wiSt 112 
5200.0 185 166 9.359 139 .@83 -179 988 121 
VSWR 5400.4 192 134 9.29% 163 004 25 064 96 
5600.4 169 118 9.134 67 004 -2 O11 141 
5800.0 «155 96 9,482 33 -008 -46 .169 -151 
6000.6 253 aig 9.822 -8 .6808 -91 is¢ 173 
6200.6 .318 13 9.383 -S2 .006 -96 .237 i58 





FREQUENCY - GHz 


Intercept Point 





INTERCEPT POINT - dBm 


1.8 2.0 3.0 4.0 5.0 6.0 6.2 
FREQUENCY - GHz 
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WJ-KA63-1 


2 TO 6 GHz 
CERAMIC AMPLIFIER 


® ULTRA WIDE BANDWIDTH: 2-6 GHz 

® HIGH GAIN: 20 dB (TYP.) 

® MEDIUM OUTPUT POWER: 16.0 dBm (TYP.) 
@ LOW POWER SUPPLY VOLTAGE: +5 VDC 

® GaAs FET DESIGN 


Specifications * 
Guaranteed 
0° - +50°C -54° - +85°C 


Typical 


Characteristic 





Frequency (Min.) 1.8-6.2 GHz 2-6 GHz 2-6 GHz 
Small Signal Gain (Min.) 20.0 dB 17.0 dB 16.0 dB 
Gain Flatness (Max.) +5dB +1.0 dB +1.2dB 
Noise Figure (Max.) 5.5 dB 7.0 dB 7.5 dB 
Power Output at 1 dB 16.0 dBm 13.0 dBm 1Z.0- Com 
Compression (Min.) 
VSWR (Max.) Input ao 
VSWR (Max.) Output a ee 
DC Current (Max.) at +5 Volts 140 mA 
*Measured in a 50-ohm system at +5 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................. . 564 dBm (Typ.) 
Second Order Two Tone Intercept Point.................. _ 50 dBm (Typ.) 
Third Order Two Tone Intercept Point ................... . 32 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature... .........0 000 ccc ce cee cea -64°C to +125°C 
Maximum Case Temperature....................0000 cee eeeuee bela @ 
Maximum.OG VOumie: oo. ee 5 bce eo Gos sw we Sd Pelee ban hae +6 Volts 
Maximum Continuous RF Input Power......................... +7 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ......... 100 Milliwatts 
Maximum Peak Power ..................00 000 cece eee eens 0.25 Watt 
(3usec Max.) 
“S" Series Burn-In Temperature (Case). .....................004. (25 C 


Weight approximately 1.0 grams (0.04 oz.) 
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Outline Drawings 


KA63-1 





(2.79) 


oF Lon 


0. 


(1.52) RF GROUND 
(BOTTOM) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C Typical Automatic Test Data 7 











Gain Vee = +5 Vde 
FREQUENCY VSWR VSWR GAIN 
MHz IN OUT DB 
1800.0 1.7 1.3 20.08 
2000.0 1.6 1.3 20.18 
2200.0 1.6 1.3 20.24 
2400.2 1.5 1.3 20.20 
2600.0 1.5 1.3 20.11 
2800.0 1.5 1.3 20.06 
3006.0 1.5 1.3 19.97 
3208.8 1.5 1.3 19.92 
3400.0 1.5 1.2 19.89 
3600.0 1.5 1.2 19.87 
3800.6 1.5 1.2 19.92 
4000.2 1.6 1.2 20.00 
4200.8 1.6 1.2 20.12 
4400.0 1.6 1.2 20.18 
4600.2 1.7 1.2 20.09 
4600.0 1.7 1.2 19.98 
5000.0 1.7 1.3 19.82 
5200.2 1.6 1.3 19.76 
5400.8 1.4 1.3 19.78 
5600.0 1.2 1.4 19.84 
5600.0 1.1 1.4 19.87 
6000.0 1.5. 1.4 19.62 
6200.0 1.8 1.4 19.29 
Linear S-Parameters 
FREQUENCY - GHz 
FREQUENCY $11 $21 $12 $22 
Power Output* MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
1808.0 256 -152 10.094 -18 .@02 -105 614400 (-21 
2000.2 1239 -157 10.208 -53 081 -123 133-44 
2 2200.2 .224 -164 10.285 -88 .@02 -87 .122 -66 
& 2400.0 .213 7174 10.233 -122 004 -174 .121 00-84 
ie 2600.0 .205 174 10.132 -155 .@04 -176 116 -100 
‘ 2800.0 199 157 10.064 173 .@02 -84 .117 -114 
= 3008.0 186 148 9.965 142 001 59 2114-125 
5 3200.0 184 ©6106 9.908 112 . 202 26 .115  -136 
S 3400.2 .168 8e 9.876 79 -@01 -62 103 -145 
ir 3600.0 .197 ‘58 9.853 48 . 004 3 099 -151 
= 3800.0 . 208 34 9.911 1? .003 128 096 -157 
o 4000.0 .221 10 10.001 -14 . 001 77 .@82 -161 
4200.0 © .232  -14 10.111 -46 .@@2 138 .@71 -153 
1.8 2.0 3.0 4.0 5.0 6.06.2 4400.2 243 0«—--39 10.117 -?8 001 12 072 -144 
4600.0 250 -64 10.102 -111 . 001 77 @77 -136 
FREQUENCY - GHz 4800.0 -261 -86 9.973 -145 -001 -10@ 094 -128 
*at 1 dB Gain Compression 5000.0 .251 -108 9.798 -177 01 36 .114  -130 
5200.0 .227 -128 9.726 158 .@03 169 .137 -137 
5400.0 21710-1458 9.745 11? 001 48 2146 -145 
5600.@ .@88 -168 9.815 81 .@@1 -112 153-151 
VSWR 5600.0 .045 -4 9.849 44 . 082 25 153 -159 
6000.0 201 -20 9.573 5 003 -26 .152 -165 
6200.0 .289 -40 9.217 -36 . 003 77 151 -179 
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g 





Intercept Point 
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50 
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WJ-KA65 


2 TO 6 GHz 
CERAMIC AMPLIFIER 


@ WIDE BANDWIDTH 

@ GOOD OUTPUT POWER: 19.0 dBm (Typ.) 
@ EXCELLENT GAIN, POWER BLOCK 

@® GaAs F.E.T. DESIGN 


Specifications * 
Ch ahs ; Guaranteed 
aracteristics Typical 0° -50°C 55° - +85°C 
Frequency (Min.) 1.8-6.2 GHz 2-6 GHz 2-6 GHz 
Small Signal Gain (Min.) 14.5 dB 12.5 dB 12.0 dB 
Gain Flatness (Max.) +0.5 dB +1.0 dB +1.20B 
Noise Figure (Max.) 4.5 dB 6.0 dB 6.5 dB 
POWSEUIPIt Se: yee 19.0 dBm 17.0 dBm 16.5 dBm 


Compression (Min.) 
VSWR (Max.) Input 152 2.121 eae ig 
VSWR (Max.) Output 124 i ey 22 


DC Current (Max.) at 12 Volts 115 mA 130 mA 





Notes: 
*Measured in a 50-ohm system at +12 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ................... 50 dBm (Typ.) 
Second Order Two Tone Intercept Point................... 45 dBm (Typ.) 
Third Order Two Tone Intercept Point .................... 26 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature..................00 000 cece uuu -62°C to +125°C 
Maximum Case Temperature................. 0.000 eee eee 125°C 
Maximum DC Voltage . . 0. 6 ow ee hee we ee ew ee ees 13 Volts 
Maximum Continuous RF Input Power......................... +7 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ......... 50 Milliwatts 
Maximum Peak Power ................ i kn een eae 1 eee 0.25 Watt 

(3 usec Max.) 
“S” Series Burn-In Temperature (Case). ...............0.0000 0 eee 125°C 


Weight approximately 1.7 grams (0.06 oz.) 
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Outline Drawings 





(1.52) RF GROUND 
(BOTTOM) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Gain Intercept Point 


60 









gn | en led-- taste 

co 

uo 

, 6g b3 # Sa 

= o 

eer Si 

~ <_]2ND ORDER TWO-TONE 

ui 3RD ORDER TWO-TONE 

a 30 = 

Lu 

in 

62 2 ie ee 

0 6. 18 20 3.0 4.0 5.0 6.0 6.2 

FREQUENCY - GHz ; 


FREQUENCY - GHz 


Noise Figure 








~ 6.0 
a | e e 
- Typical Automatic Test Data 
a 5. 
o 
x 40 
2 Veg = +12 Vde 
= 3.0 
1.8 2.0 3.0 4.0 5.0 6.0 6.2 
FREQUENCY - GHz FREGUEHC 4 VSR VSWR GAIN FREQUENCY VSWR VSWR GAIN 
MHz IH OUT LE MHZ I OUT DB 
1s00.0 t3 1:3 14.64 4200.0 ae | 1.4 14.38 
VSWR 2aog. 6 1.4 1.3 14.86 4400.0 1.1 1.4 14.36 
2200.6 1.5 1.2 15.64 4600.0 1.2 a 14.29 
2400.6 is 1.2 15.11 4800.0 1.3 1.3 14.2 
2600.6 i.6 1.2 15.11 5000.0 1.4 1.2 14.33 
2800.6 o.6 1.2 15.07 5200.0 1.6 ind 14.30 
¥ 3068.6 1.6 i.2 14.98 5400.0 Ly? 1.6 14.46 
i 3206.0 1.5 1.3 14.87 5600.0 ae rt 14.55 
= 3460.6 1.6 i.3 14.66 5300.0 1.6 1.2 14:72 
@ 3600.0 1.5 1.4 14.48 6000.0 ees 1.3 15.22 
3800.0 1.4 1.4 14.33 6200.0 1.5 1.3 15.53 
1.8 2.0 3.0 4.0 5.0 6.0 6.2 rae a3 em 14.48 
FREQUENCY - GHz 
Linear S-Parameters 
Power Output* 
FREQUENCY Sit aay Siz $22 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
1800.6 194. =266 5.394 -s9 O24 -236 139-159 
2060.6 tee 168 5.531 -166 az re i124. +778 
2200.0 207 ~-(?a 5.647 -124 az2 -5o 1@1° 178 
& 2400.6 .225 167 5.698 -142 @21 -66 .o82 «174 
s 2600.4 243 06 «148 5.695 -160 6619 «= -75 073 -174 
ri 2800.8 234 132 S.67t -176 ais -7é .079 -163 
= 3000. 4 234 ©6109 S.612. 167 @18°. .-96 6998 -160 
= 3200.6 215 83 5.538 150 14 -106 121 <162 
5 3400.6 S17 57 5.407 134 Bli- +1 4 .14e +12 
ce 3600.6 195 39 5.299 119 _,e1z2 -119 161 -i75 
= 3860.6 .161 19 5.269 105 @1i1 156 169 i178 
2 4000.8 e122 -18 5.245 98 aao -136 173 166 
4200.6 866 -43 5.236 75 gas -129 169 157 
4406.6 867 =107 5.190 6a eos -165 15s 148 
4600.6 6887) -155 5.182 45 a4 -163 1142 ©6138 
4200.6 .131 75 5. 267 30 a6 -162 119 128 
5000.6 182 159 5.204 15 a4 -157 as9 126 
5200.8 .238 0144 5.188 - @a3 -180 54 116 
FREQUENCY - GHz 5400.6 .255 139 5.284 -16 @a4 -141 B19 144 
* . 5600.0 .254 136 5.338 -32 @o3 -138 @41.. 129 
at 1d 
B Gain Compression 5200.6 (2320135 5.446 -48 aa4 -117 .893 -127 
6000.6 .240 ©6128 5.76? -65 @a7 -178 5136 «(=151 
6200.6 6192 0«189 5.980 -35 a4 183 148 -159 
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WJ-KA66 


2 TO 6 GHz 
CERAMIC AMPLIFIER 








@ ULTRA WIDE BANDWIDTH: 2-6 GHz 

® HIGH GAIN: +20 GB{T YP.) 

@ HIGH OUTPUT POWER: +20 dBm (TYP.) 
® LOW NOISE? S036 (7 7?F;) 

@ GaAs FET DESIGN 





Specifications * Outline Drawings 


Guaranteed KA66 
Characteristics Typical 0° - 50°C -54°C - +85°C 


Frequency (Min.) 1.8-6.2GHz | 2-6 GHz 2-6 GHz 
Small Signal Gain (Min.) 20.0 dB 17.0 dB 16.0 dB 
Gain Flatness (Max.) - +0.5 dB +1.1 dB +1.3 dB 
Noise Figure (Max.) 5.0 dB 6.5 dB 7.0 dB 


Power Output at 1 dB 
Compression (Min.) +20.0 dBm 17.0 dBm 16.5 dBm 


VSWR (Max.) 





Input 2.0: | 
Output a Oa 0.060 (2.79) 
(1.92) RF GROUND 
DC Current (Max.) at +12 Volts 220 mA (BOTTOM) 
*Measured in a 50-ohm system at +12 Vdc Nominal. 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 

Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ................... 52 dBm (Typ.) 
Second Order Two Tone Intercept Point................... 46 dBm (Typ.) 
Third Order Two Tone Intercept Point.................... 30 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Tamiperatars, a5 ck od eta Fe iawn oR Oe ee +64°C to +125°C 
Maximum Case Teniperatiire... . 3. 6c oe ce ce we ee eee’ aT Cc 
Naexinim OG WOMeee.. 22k. OS hw og eres oe Gel oa bow pe Wh we 13 Volts 
Maximum Continuous RF Input Power......................... +7 dBm 
Maximum Short Term RF Input Power (1 Minute Max.).......... 100 Milliwatts 
NWIGKTIUITT CHR POISE oi yo oe ee a ee ol eae Ree 0.25 Watt 

3 psec Max.) 
“S" Series Burn-In Temperature (Case). ..............-..0-00-00 00s +71°C 


Weight approximately 1.7 grams (0.06 oz.) 
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Typical Performance at 25°C 


Gain Intercept Point 


























, 
a SS 2ND HARMONIC 
i Pree atl 
| 1 
2 = 50 
S ere 1 | 
ow a 
& 40 2ND ORDER 
pet | | 
30 —— fe OQ ee 
= 
r See | | Aawolnen 
1.8 2.0 3.0 4.0 5.0 6.0 6.2 20 RD ORDER 
aur pet rT 
18 2.0 3.0 4.0 5.0 6.0 62 
Noise Figure FREQUENCY - GHz 
e e 
Typical Automatic Test Data 
3 
™ 
: Veo = +12 Vde 
LL 
lu 
a 
S FREQUENCY VSWR VSWR GAIt 
MHz IN OUT DB 
1800.6 oe 1.4 19.46 
2008.8 LE? 1.1 19.83 
2200.8 1.8 ited 20.13 
2400.0 1.8 1.1 20.33 
FREQUENCY - GHz 2608.0 1.8 ie 20.48 
2800.0 1.8 1.1 26.57 
3000.0 1.8 1.2 20.63 
3200.0 i? 13 20.66: 
* 3400.8 {6 1.3 20.63 
Power Output 3600.8 1.5 1.3 20.64 
3800.8 1.3 1.4 20.65 
4808.6 1.2 1.4 20.75 
4208.0 1.4 1.4 20.88 
4400.6 ae 1.4 20.95 
4600.0 1.3 1.3 20.99 
4800.0 1.5 1.3 20.98 
5000.0 1.6 v2 20.97 
E 5200.0 1.7 ‘4 20.94 
s 5408. Loe 1.2 20.92 
2 5600.0 1.8 if 21.06 
2 5800.0 , 1.2 20.99 
E 6080.8 1.8 1.3 21.17 
5 6200.8 1.7 1.4 20.62 
a 
= 
= 
Linear S-Parameters 
18 2.0 3.0 4.0 5.0 6.0 6.2 FREQUENCY Sil $21 $12 S22 
FREQUENCY - GHz MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
*at 1 dB Gain Compression 1860.0 281. =-176 9.395 -55 .084 .-132 .829 -66 
2000.8 .259 -176 9.806 -93 803 -169 .039 -91 
2200.8 274. 471 10.147 -130 .@@1 -177 044 -106 
2400.0 .286 157 10.386 -167 .883 130 849 -113 
VSWR 2600.8 293 148 10.563 156 .984 117 .@58 -115 
2808.0 .291 121 10.677 128 . 022 18 876 -122 
3000.0 .282 180 10.758 84 . 802 79 .@83 -128 
3200.8 . 260 8 18.787 47 . 880 62 .184 -138 
3400.0 .228 59 10.752 12 . 283 15 .122 -148 
3600.8 . 186 37 10.761 .-22 . 883 =? 141° 161 
3800.8 .135 14 10.776 -57 '.@01 -72 .158 -174 
4000.8 .081 -21 18.908 -91 .083 -43 JA74 O°"TS 
4200.8 .@51 -93 11.071 -126 .@81 -86 .181 158 
4400.0 .@87 -153 11.155 -162 .@82 -52 173 ©6142 
4620.0 143 -179 11.205 162 .@@1 -106 .148 128 
4800.2 .196 167 11.197 125 .0823 -79 119 = 118 
1.0 5000.0 237 «155 11.179 88 .@@3 -111 .877 118 
1.8 2.0 3.0 40 5.0 6.0 6.2 5200.0 .263 144 11.142 51 801 -55 042 111 
nif 5400.2 .270 137 11.112 13 .@82 -125 .019 -170 
FREQUENCY — GHz 5620.2 .276 130 11.302 -27 .003 -72 .961 -160 
5800.0 .247 ©0123 11.202 -7@ .@@2 -109 .@79 -123 
6020.2 .283 112 11.438 -114 .083 -S6 132 -134 
6200.0 . 265 78 10.740 -166 .@@3 -114 172 ~131 
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WJ-KA68 


2.0 TO 6.0 GHz 
CERAMIC AMPLIFIER 





ULTRA-WIDE BANDWIDTH: 2-6 GHz 
HIGH OUTPUT POWER: 22.0 dBm (TYP.) 
MEDIUM GAIN: 13.0 dB (TYP.) 

GaAs FET AMPLIFIER 









Specifications* Outline Drawing 
KA68 
Guaranteed | 
Characteristics Typical 0°-+50°C -54° -+85°C aeerre PRODUCT 





DC BIAS 
Frequency (Min.) 1.8-6.1GHz | 2.0-6.0GHz | 2.0-6.0 GHz wa 








Small Signal Gain (Min.) 13.0 dB 11.5 dB 11.0 dB 0760 RFIN-Y 
(19.30) 
Gain Flatness (Max.) =0,9:aB +0.8 dB £1;0:08 | 
Noise Figure (Max.) 6.0 dB 7.5 dB 8.0 dB —_ 
(0.15) | 
Power Output at 1 dB MAX. | 
Compression titi 22.5 dBm 20.5 dBm 19.5 dBm | aie 
oo 
VSWR (Max.) ‘ie 
Input 2.221 ae 
Output 20:1 : lt 
DC Current (Max.) at +12 Volts 245 mA DIMENSIONS ARE IN INCHES (MILLIMETERS) 


+ .005 (.13) UNLESS OTHERWISE SPECIFIED 





*Measured in a 50-ohm system at +12 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ................. +50.0 dBm (Typ.) 
Second Order Two-Tone Intercept Point................. +45.0 dBm (Typ.) 
Third-Order Two-Tone Intercept Point .................. +32.0 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Femperniare . £2! 6 se ee ee Ge Po oa ee eS -62°C to +125°C 
Maximum Case Temperature................. 00000 cece eee eens +95°C 
Warimim OG Vorts0e oii. oe asc lex ele. © ee © agg Rew oe Ke we Woe Swe Filo. Volts 
Maximum Continuous RF Input Power........................ +17 dBm 
Maximum Short Term RF Input Power (1 Minute Max.).......... 100 Milliwatts 
Maximigny Fear Power. 2 og oe os wn 1s ve ew od Bea Vee Ree we 1/4 Watt 


(3 usec Max.) 
"’S”’ Series Burn-In Temperature (Case) .................2.-.22000000- 95°C 


Weight = approximately 1.7 grams (0.06 oz.) 
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Typical Performance at 25°C 


Gain Power Output* Intercept Point 


-54C 


16 70 


















=a 
Oo 






: : srr 
214 fH} — = 50 A 
pREERSZ ona Nee 
13 E 40 
THIRD ORDER ane 
15. ie 
12 21 30 6.5 
15 20 3.0 40 5.0 ~ 65 15 20 60 65 15 20 3.0 4.0 5.0 60 
FREQUENCY ~ GHz a i FREQUENCY - GHz 


*at 1 dB Gain Compression 


Noise Figure 


4 ery OUTPUT 


VSWR 


NOISE FIGURE 
rz 
a 





1320 30 40 50 6065 
FREQUENCY - GHz le 00 30 40 50 6065 
FREQUENCY - GHz 





Typical Automatic Test Data 


Vee 12 Vde Linear S-Parameters 
FREQUENCY VSWR VSWR GAIN FREQUENCY S11 S?] S12 $22 

MHz IN OUT DB MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
1800.0 Wace 1. 1303 1800.2 138 -52 4.620 178 Q024 -113 Q04 149 
2000.0 1.4 1.0 13.2 2000.2 171 -98 4.587 145 625 -135 019 ay 
2200.0 1.5 bel 3.2 2200.0 199 <-131 4.584 114 Q@22 -157 @32 -6 
2400.0 1.5 tet ie eg 2400.2 196 -163 4.587 84 @2! -179 044 “U7 
2620.0 3 1.1 13.2 2600.0 198 164 4.558 54 020 1598 Q@52 -33 
2800.0 to Lei Loet 2800.2 203 136 4.526 Bt 018 139 Q53 =53 
3000.0 les Tal Tau 3000.2 206 112 4.498 ~2 Q17 119 @sS -86 
3200.0 1.5 ee | 13.0 3200.2 192 87 4.483 -31 Q15 99 @6S5 -121 
3402.0 1.4 1.2 13.2 3400.2 155 63 4.482 -60 Q14 79 @79 -146 
3600.2 Lee luz 13.1 3600.0 100 33 4.494 -89 Q13 59 090 -160 
3800.0 Tel lee 13.1 3802.0 050 =17 4.518 -115 O12 43 @96 -167 
4000.0 Ye 1.2 13.2 4000.2 @59 112 4.565 -144 Q12 25 @56-.-=173 
4200.0 bad t.2 13.3 4200.0 106 -158 4.621 -174 O11 7 -086 -177 
4400.0 1.4 liz 13.4 4402.0 151 169 4.720 15S .012 ~12 .@75 18 
4602.0 1.5 bel 13.6 4600.0 189 136 4.781 124 010 -28 Q62 176 
4800.2 1.6 1.1 13.7 4800.2 217 108 4.838 94 012 -42 048 178 
5000.0 1.6 1.1 bet 5000.2 291 77 4.870 61 010 -62@ Q@49 -166 
5200.0 156 hed 13.8 5200.0 Ze 46 4.881 26 Q11 -81 @69 -162 
5400.0 1.4 bez 13.7 5400.2 172 11 4.867 -10 O11 =103 104 -163 
5600.0 Lae 1.3 13.8 5600.0 108 -44 4.902 -48 010 -127 «lar “173 
5800.0 lew 1.4 {3.8 5800.2 104 -142 4.926 -89 -010 -151 159 180 
6200. 1.5 1 <4 13.8 6000.2 197 147 4.909 -131 .@10 -178 «A 78 174 
6200.2 1.6 1.5 13.3 6200.0 237 87 4.622 176 . 009 149 182 172 
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WJ-KA82 


2.0 TO 8.0 GHz 
CERAMIC AMPLIFIER 





@ WIDEBAND PERFORMANCE 
@ LOW POWER CONSUMPTION 
@ MEDIUM POWER OUTPUT 


Specifications* 
Guaranteed 

Characteristics Typical 0° -50°C -54° - +85°C 
Frequency (Min.) 1-8 GHz 2-8 GHz 2-8 GHz 
Small Signal Gain (Min.) 13.5 dB 12.0 dB 11.5 dB 
Gain Flatness (Max.) +0.5 dB +0.8 dB +1.0 dB 
Noise Figure (Max.) 4.5 dB 5.5 dB 6.0 dB 
Power Output at 1 dB +13.0dBm | +11.5dBm 11.0 dBm 
Compression (Min.) 
VSWR (Max.) 

Input oa ote | 

Output 2.221 
DC Current (Max.) at +5 Volts 70 mA 





*Measured in a 50-ohm system at +5 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ................. 
Second Order Two Tone Intercept Point................. 
Third Order Two Tone Intercept Point 


+40 dBm (Typ.) 
+45 dBm (Typ.) 
A hens cen Oar. +25 dBm (Typ.) 


Absolute Maximum Ratings 
Storage Temperature.................. 0000 eee eee eae ~62°C to 125°C 


Maximum Case Temperature................0 0000. eee eee ee eee 125 C 
MIGRINGGI BG WONGON 5.56% 7g obese ee Oe ee ee we ee 6 Volts 
Maximum Continuous RF Input Power........................- +7 dBm 
Maximum Short Term RF Input Power (1 Minute Max.).......... 100 Milliwatts 
Makin Peale Power... 6k od we ON ee le Be wee ee 0.5 Watt 

Sp g, BO ee eR ee a ALE, tos SIAC URS Baye ei ee (3 usec Max.) 
“S” Series Burn-In Temperature (Case)..............-0-00-00 050s 1266 


Weight = approximately 1.7 grams (0.06 oz.) 
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Outline Drawing 


















KA82 
PRODUCT 
LABELING 
AREA 
0769 PRIN yt 0.520 
(19.30) (13.21) 
RF GROUND 
UNUSED (4) PLACES 
0.006 IN 
(0.15) 0.520 
MAX (13.21) 





oo 
ae 


(BOTTOM) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Power Output * 


20 






BRRE 
Peel 
Pe YT 






POWER OUTPUT-dBm 





5 


6 
FREQUENCY ~ GHz 


*at 1 dB Gain Compression 


é 7 8 


FREQUENCY ~ GHz 


Noise Figure 





ot ie 


haz: 
FREQUENCY - GHz 





FREQUENCY - GHz 


Typical Automatic Test Data 


Ven = 5 Vdc Linear S-Parameters 
FREQUENCY YSWR YUSWR GAIN FREQUENCY $14 $21 $12 
MH2 IN OUT DB MHZ MAG ANG MAG ANG MAG 
1800.9 (9 2 ‘2.7 1809.9 267% --12 4,823 -153 O18 
2000.9 1.8 1:3 ‘3.7 2200.0 278: -118 4.063 -176 O18 
2200.9 1.8 1.3 13.8 2200.9 .293  -120 4.887 161 018 
2499,9 Ts 1.4 13.8 2499.9 ,2@5 4-124 4.917 139 .@18 
2692,9 1.9 1,4 13.9 2629.2 308 -131 4,933 1467 .918 
28990,9 Log 1,5 13.9 22899,.9 .3@6 -139 4,976 97 ,@18 
2202 ,9 Bee 1.5 14,0 3229.2 1394 -159 5,012 75 .918 
3200.2 1.8 1.5 14.92 3209.2 297 -163 5,.@2 53 .@18 
3490.2 1.8 1.5 14. t 3499.2 294 =-177 5.9S2 of ,918 
3600.0 1.8 1.6 14,4 3620.9 289 «170 5.953 q O18 
3829 ,9 1,8 1.6 14,Q@ 3890.9 ,29! 158 5.949 -19 13 
4999.9 17 1.6 14,2 4929.@ 261 144 5.022 -32 .@19 
4200.9 1.8 1.7 14.9 4200.2 238 («131 5.902 -53 O19 
4499.9 125 Led 14.9 4490.2 202 115 5.995 -74 2@19 
4699.9 a 1 7 14,2 4622.9 172 95 5,9@S -96 -929 
4809.9 1.4 1.7 14.9 4800.2 183 - 45 Sire -its 220 
5002 ,9 1,3 1.6 14,1 5902.2 1143 53 5.943 -137 921 
5200.2 1-3 1,6 14,1 5299.9 139 32 5,@72 -158 924 
5400,9 1.3 1.5 14.2 5492.9 129 1S S.11@ -180 ,922 
569@.2 1.2 1.5 14,2 5609.9 .1@9 -3 5.132 1$8 .923 
S8ae.a 1.2 1,4 14,2 5990.9 982 -29 5.138 136 ,924 
6902,9 14 1,4 14,3 6902.9 .@65 -65 5.17@ 11S 2826 
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WJ-KLA62 


2.0 TO 6.0 GHz 
CERAMIC AMPLIFIER 


@ SYMMETRICAL CLIPPING: GOOD EVEN 
ORDER SUPPRESSION 


@ HIGH OUTPUT LEVEL: +13.0 dBm (TYP.) 
@ MEDIUM GAIN: 11.5 dB (TYP.) 


@ WIDE BANDWIDTH: 1.8-6.2 GHz (TYP.) 


Guaranteed 
Typical 0° - +50°C -54° ~ +85°C 


Specifications* 


Characteristics 





Frequency (Min.) 1.8-6.2 GHz | 2.0-6.0 GHz 2.0 - 6.0 GHz 
Small Signal Gain (Min.) 11.5 dB 10.0 dB 9.0 dB 
Gain Flatness (Max.) +0.5 dB +0.8 dB +1.0 dB 
Noise Figure (Max.) 7.5 dB 8.5 dB 9.0 dB 
Power Output at 1 dB 13.0 dBm 11.0 dBm 10.0 dBm 
Compression (Min.) | 
Output Limiting Level (Max.) 14.5 dBm 16.5 dBm 17.0 dBm 
+17 dBm Input 
VSWR (Max.) 
Input 20004 
Output 2.0°1 
DC Current (Max.) at +12 Volts 95 mA 
*Measured in a 50-ohm system at +12 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ..................... 47 dBm (Typ.) 
Second Order Two Tone Intercept Point..................... 4O dBm (Typ.) 
Third Order Two-Tone Intercept Point ..................... 24 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature ............... 0.000 eee eee eee ~65°C to +125°C 
Maximum Case Temperature................ 0.000 ee eee eee ee +125°C 
RABI OG- WV ONAUG? 5 itis od a ok a Re 6 BED Sad Se ea +13 Volts 
Maximum Continuous RF Input Power.....................06. +17 dBm 
Maximum Short Term RF Input Power (1 Minute Max.).......... 100 Milliwatts 
’S'’ Series Burn-In Temperature (Case) ...................22-00% +100°C 


Weight approximately 1.7 grams (0.06 oz.) 
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Outline Drawing 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 
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Typical Automatic Test Data 


Veo = 


FREQUENCY 
MHz 
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Linear S-Parameters 


FREQUENCY 
MHZ 


1800.08 
2000.0 
2200.8 
2400.2 
2608.8 
2600.0 
3000.2 
3200.8 
3400.0 
3600.8 
3800.8 
4000.0 
$200.0 
4400.2 
4600.0 
4800.0 
5002.8 
5200.0 
5402.28 
$608.2 
5800.0 
6800.0 
6200.8 


302 


St 


MAG 


227 
203 
177 
148 
0147 
«087 
-O65 
«O52 
O51 
O68 


ANG 


-140 
-145 
-151 
-157 
-168 
-176 
179 
-174 
-159 
-143 
-142 
-146 
-155 
180 
164 
149 
137 
125 
116 
108 
99 
87 


-_ « -_ «+ + 8 @ ~ oe a -_ e+ Ss @. 8 @ e7mra oo @. © 
GG Gh = & ~ MPP NIP ee ee OS 


OOIHKHMHMHOInhth eb NW -10 www wD -) 


~ 083 
O18 


818 
810 
810 
812 





303 





WJ-LAZ 


50 TO 500 MHz 
TO-8 CASCADABLE 
LIMITING AMPLIFIER 





e SYMMETRICAL CLIPPING, GOOD 
EVEN-ORDER SUPPRESSION 

© HIGH OUTPUT LEVEL: +12dBm (TYP. 

® LOW VSWR: T2301 {-1Y¥P,). 

e HIGH THIRD-ORDER INTERCEPT POINT: 
+25 dened YP.) 

@ FAST PULSE RECOVERY TIME: 
< 50 NSEC 


Specifications * 


Characteristic Typical a Sug Tansee’ . 
0-50 C -54C-+85 C 
Frequency (Min.) 20-550 MHz | 50-500 MHz | 50-500 MHz 
Small Signal Gain (Min.) 12.6 dB 12.0 dB 11.0 dB 
Gain Flatness (Max.) +0.2 dB +0.5 dB +0.7 dB 
Noise Figure (Max.) 
50-300 MHz 7.0 dB 8.0 dB 8.5 dB 
300-500 MHz 7.5 dB 8.5 dB 9.0 dB 
Power Output at 1 dB Compression (Min.) 
50-300 MHz +12.0 dBm | +11.0 dBm +8.0 dBm 
300-500 MHz +11.5dBm |} +10.0 dBm +7.0 dBm 
Output Limiting Level (Max.) 
PIN = +20 dBm +1/.5¢d6m | +16.0d8m°| +170dBm 
VSWR (Max.) Input/Output beet 251 2.0:1 
DC Current (Max.) at 15 Volts 54 mA 56 mA 58 mA 


*Measured in a 50-ohm system at 15 Vdc Nominal. 


Typical Intermodulation Performance at 25°C 
Third Order Two Tone Intercept Point....... +28 dBm (Typ.) Linear Region Only 


Absolute Maximum Ratings 


Storage Temperature... ............. 00.00 eee eee eee -62°C to +125°C 
Maximum Case Temperature..................-00 000 e eee eeeus +125°C 
Maximum OC Voltage... 6.3... te ew ce wee eee ee +17 Volts 
Maximum Continuous RF Input Power..................... 200 Milliwatts 
Maximum Short Term RF Input Power (1 Minute Max.).......... 400 Milliwatts 
Maximum Peak Power ...................2 0000 ee eee 1 Watt 27 dBm 

(3 usec Max.) 
’S" Series Burn-In Temperature (Case). ................0-0-0000 ee 125 € 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 
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0.025 (0.63 
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+0.001 
0.185 + 0.015 1 0.018 _ 9 ogo (0.49) DIA. 
(4.70) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


CLA7 
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PRODUCT LABEL AREA 
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MOUNTING HOLE 

2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 

(4) PLACES 


0.810 + 0.010 : 
+t 0.320 + 0.010 

20.57 + 0.25 

( a he (8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 





WJ-CLA7 is standard WJ-LA7 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature ranae. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 
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Typical Automatic Test Data 


Limiting Characteristics 


Vec = 15 V rr errs CASCADED LAT'S 


Gh 


PREG! USF USM 


GAIN & 
MHZ TH OUT IIE S 
100, 1.2 i! 12.0 & 10 
“00. 2.2 v1 12.7 s 
300,.1° 4:23 1.2 ig. 
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500. 1.23 1.4 12.6 = 
600. 1.8 2,.0-) 42,3 o 0 
700. 2.8 34 2 11.0 
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Linear S-Parameters -45 dBm Input CW Pulse 


FREC! S11 Se Sie See 
MH MAG ANG MAG ANG MAG ANG MAG FANG 


100, O55 “4.6 16.18 -73.5 01 -34.6 Mé 49.4 
ce 10 “7.2 17,83 140.4 00°. f-esot 1g 8H 
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+5 dBm Input CW Pulse 
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WJ-LAT 7 


10 TO 1000 MHz 
TO-8 CASCADABLE 
LIMITING AMPLIFIER 


®@ SYMMETRICAL CLIPPING: GOOD 
EVEN-ORDER SUPPRESSION 

@® HIGH OUTPUT LEVEL: +10 dBm (TYP.) 

@® HIGH GAIN: 11.5 dB (TYP.) 

® HIGH THIRD-ORDER INTERCEPT POINT: 
+28 dBm (TYP.) 

@ FAST PULSE RECOVERY TIME: 





<50 NSEC 
Specifications * 
Characteristic Typ. 0° - 50° s ee 7° C- 485°C 
Frequency (Min.) 5-1100 MHz 10-1000 MHz 10-1000 MHz 
Small Signal Gain (Min.) 1LS¢s 10.5 dB 9.5 dB 
Gain Flatness (Max.) +0.3 dB +0.5 dB +0.7 dB 
Noise Figure (Max.) 5.8 dB 6.7 dB 7.2 dB 
Power Output at 1 dB 10.0 dBm 7.0 dBm 7.0! dBm 


Compression (Min.) 





Output Limiting Level (Max.) 15.0 dBm 17.0 dBm 

Py = +20 dBm 

VSWR (Max.) Input/Output 2.071 

DC Current (Max.) at 15 Volts 59 mA 

*Measured in a 50-ohm system at +15 Vdc Nominal. 

Notes: 

1. Power output at +85°C is 5.0 dBm. 

Typical Intermodulation Performance at 25°C 

Third Order Two Tone Intercept Point ...... +28 dBm (Typ.) Linear Region Only 

Absolute Maximum Ratings 

DUONRGU + OIIOFatUlG lw em ce te ee ee -62°C to +125°C 

Maximum Case Temperature.................-000 cece cence ees 195 C 

Maximum DC Voltage ... 0 5. ow ce cw we tee +17 Volts 

Maximum Continuous RF Input Power......................2.-. +23 dBm 

Maximum Short Term RF Input Power (1 Minute Max.).......... 400 Milliwatts 

Maximum Peak Power ................0 00 cee eee eee eee 1 Watt 
3 uw sec Max.) 

“S"” Series Burn-In Temperature (Case). .............2..00 00 ee eee 125°C 


Weight approximately 2.0 grams (0.07 oz.) 





Outline Drawings 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
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PRODUCT LABEL AREA 
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TYP (2) PLACES 
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be ge ewern 
RF CONNECTOR I 0.450 
0.310 INPUT ane JACK (FEMALE) (11.43) 
(7.87) 2) P LACES 0.460 
0.480 2 0.010. ~ (14.68) 
MOUNTING (11.68 + 0.25) 
MOUNTING HOLE 


SURFACE 0.180 
(4. ~¥ 45) 2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
(4) PLACES 


0.810 + 0.010 4 oI 

(20.57 + 0.25) oe 0.320 + 0.010 

0.095 (8.12 + 0.25) 
(2.41) (6-99) 











DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


WJ-CLA17 is standard and WJ-LA17 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range See Cascaded Thin Film Amplifiers. 
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Typical Performance at 25°C 
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Power Output and Distortion 


POWER OUTPUT AND DISTORTION - dBm POWER OUTPUT AND DISTORTION - dBm 


POWER OUTPUT AND DISTORTION - dBm 





-10 0 +10 
POWER INPUT - dBm 


+20 +25 








-10 0 +10 
POWER INPUT - dBm 


Phase Shift vs Input Power 


PHASE SHIFT - DEGREES 


+30 


+20 


+10 


-10 0 
POWER INPUT - dBm 


+20 +25 





+10 


19 


Intercept Point 
60 






Pet es 

4 2ND ORDER 

20 tt 
1050100 200 300 400 500 600 700 800 900 1000 


FREQUENCY - MHz 


INTERCEPT POINT - dBm 


Limiting Characteristics 






POWER OUTPUT - dBm 


W/ fe 
‘a 100 MHz A 
6 STAGE Loa 1 STAGE i 


-70 -60 -50 -40 -30 -20 -10 0O 10 +20+25 
POWER INPUT - dBm 





Output Response, 6 Cascaded LA17’s 
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+5 dBm Input CW Pulse 


Typical Automatic Test Data 
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WJ-LA45 


1000 TO 4000 MHz 
TO-8 CASCADABLE 
LIMITING AMPLIFIER 





@ SYMMETRICAL CLIPPING: GOOD EVEN 
ORDER SUPPRESSION 

@ HIGH OUTPUT LEVEL: +14.0 dBm (TYP.) 

@ MEDIUM GAIN: 11.5 dB (TYP.) 

@® WIDE BANDWIDTH: 0.8-4.2 GHz (TYP.) 





Specifications * Outline Drawings 
Guaranteed nee 
. * ° ° ° ° ° 
Characteristic Typical 0 -+50 C -54 - +85 C a tat) DIA, 
ae Ne ee 770.025 (0.83) 
Frequency (Min.) 800-4200 MHz | 1000-4000 MHz} 1000-4000 MHz 6) _1_ 
+0,001 
Small Signal Gain (Min.) 11.5 dB 10.0 dB 9.0 dB wel za so 0 i 
fea), St. 


Gain Flatness (Max.) Lod +8dB +1.0 dB 


Noise Figure (Max.) 8.0 dB 9.5 dB 10.0 dB 


Power Output at 1 dB 14.0 dBm 12.5 dBm 11.5 dBm 
Compression (Min.) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Output Limiting Level (Max.) 

















+17 dBm Input 15.5 dBm 17.0 dBm 17.5 dBm 
VSWR (Max.) 0.820 
Input 29:1 20.82) 
Output a hal 
PRODUCT LABEL AREA 
DC Current (Max.) at +15 Volts 120 mA 0.500 0.460 rpg) HP @) Places 0.310 
aia sce DC BIAS ou (7.87) 
*Measured in a 50-ohm system at +15 Vdc Nominal. ioe 
‘ 5 St np Yeds 
Typical Intermodulation Performance at 25°C a LaF CONNECTOR A A 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
Second Harmonic Intercept Point..................... +50.0 dBm (Typ.) oa 460 + 0. op -_ 168) 
(11.68 + 0.25 
Second Order Two Tone Intercept Point................ +46.0 dBm (Typ.) SURFACE 0.180 MOUNTING HOLE 
| ; men 2-56 UNC -2B X 0.15 DEEP 
Third Order Two Tone Intercept Point ................. +24.0 dBm: (Typ.) i iar INSERT 
‘ - 0.810 + 0.010 5 m 
Absolute Maximum Ratings osreney en + cee ri 
ey 16.25) 
otorage TOMpOratire . ww he ce ee ee eee -65°C to +125°C sani: | 
° ° 
Maximum Case Temperature................ 2.0.0.0 cee eee TID repre eirhipie kre eal tn alan 
BOREAS EG NIE 8 age ce a Wi ks ed a a a os WO EL +16 Volts 
Maximum Continuous RF Input Power....................... +17.0 dBm 
Maximum Short Term RF Input Power (1 Minute Max.).......... 100 Milliwatts eee dard 
: S standard. 
“S”’ Series Burn-In Temperature (Case) ..................-..2000. +100°C aa 


WJ-LA45 installed in miniature SMA 


Weight approximately 2.0 grams (0.07 oz.) connector housing and guaranteed 
over O°C to 50°C temperature range. 
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Typical Performance at 25°C 


Gain Power Output and Distortion Maximum Limiting Level 
@ Pin = +17 dBm 





= 

3 +17 

= 18.0 

=e E i 

o > 16.0L-+—> 

b -20 5 i 
= £140 é 
> : St 
< [a a 

= W120 Tree aa —T 
a + Cc 

=) Fin= 10.0 

ty ~80 8 1.0 2.0 3.0 4.0 4.2 
=. “10 : 10002 +17 FREQUENCY-GHz 

2 POWER. IN-dBm 





8 1.0 2.0 3.0 4.0 4.2 
FREQUENCY- GHz. 





Noise Figure 


3.0 
FREQUENCY-GHz 





POWER OUTPUT AND DISTORTION-dBm 






3 Phase Shift vs. Input Power 
w 
o 50 
a 
E 
: am 
0 Z rr 
8 1.0 2.0 3.0 4.0 4.2 = = 30 ¥ 
coc uu 
FREQUENCY-GHz e 7 : ma 4000 MHz Ba 
a = YY \/ 
Power Output* = Bias ¥ L 
a ws 7 
~ 2 AS 
a : PL | Le 
= 0 
> 1000 MHz 
16.0 oc 2000 MHz 
uu 
3 —20 -10 0 +10 +17 





POWER IN -dBm 


_ 
nN 
oS 


POWER OUTPUT-dBm 
> 
So 


Intercept Point 


: 5 2ND HARMONIC a 
7;  —™ | — | oN 
2ND ORDER 


—_ 
ad 
So 





FOUT 
3RD HARMONIC 






POWER OUTPUT AND DISTORTION-dBm 


8 
> 
Lassi 
3 
: 3RD ORDER 
a a er} —} 
= (A ees eco 
Oo 
: ee ee 
= 
© POWER IN-dBm 8 1.0 2.0 3.0 4.0 4.2 





FREQUENCY-GHz 


FREQUENCY -GHz 


*at 1 dB Gain Compression 
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Typical Automatic Test Data 


Voc = +12 Vdc Linear S-Parameters 
FREQUENCY VSWR VSWR GAIN FREQUENCY S11 S21 
MHz IN OUT DB MH2 MAG ANG MAG ANG 
860.6 1.6 1.3 18.9 860.0 .222 -6 3.564 42 
900.4 1.6 1.3 10.8 9806.6 216 -12 3.462 16 
1668.0 1.6 1.3 186.8 1666.8 ~226 -3 3.466 -5 
1168.86 1.6 1.2 18.9 1166.6 229 -7 3.493 -23 
1206.6 1.6 1.2 11.8 1268.6 242 -7 3.535 -4i1 
1366.6 1.7 1.2 11.1 1308.8 ~256 -8 3.572 -S7 
1468.0 1.7 1.1 11.2 1406.6 eerl -11 3.621 -72 
1506.6 1.8 1.1 11.3 1560.6 .286 -26 3.676 -87 
1668.0 1.8 1.1 11.4 1666.6 .284 -36 3.726 -161 
1760.8 1.8 1.1 11.5 1706.8 285 -34 3.773 -115 
1868.4 1.8 1.1 11.6 1866.6 .286 -38 3.819 -128 
1906.0 1.7 1.2 11.7 1306.6 .2'e -42 3.863 -141 
2066.80 1.7 1.2 11.8 2600.8 .2or -45 3.980? -154 
2160.6 1.6 1.3 11.9 2186.6 .233 -43 3.935 -168 
2266.0 1.5 1.4 11.9 2268.6 264 -45 3.957 179 
2366.86 1.4 1.4 12.98 2306.6 .168 -43 3.975 166 
2466.6 1.3 1.5 12.8 2466.8 ~133 -5Si 3.988 153 
2500.8 1.2 1.5 12.0 2506.8 161 -S? 3.993 148 
2606.80 Le2 1.6 12.0 2668.6 ~o7i1 -56 3.994 127 
2768.86 1.1 1.6 12.8 2766.8 .939 -56 3.984 115 
2866.8 1.G 1.7 12.9 22ba.8 .813 -55 3.971 163 
2900.6 1.0 1.7 11.9 2906.4 .8e5 166 3.957 91 
3600.80 1.0 1.7 11.9 3600.6 .818 86 3.934 93 
3166.6 1.1 1.6 11.9 3166.6 836 92 3.917 67 
3266.0 1.1 1.6 11.8 3266.6 ~436 73 3.962 55 
3306.6 1.1 1.6 11.8 3366.68 .948 56 3.885 43 
3486.6 1.1 1.6 11.7 3466.6 -956 393 3.863 31 
3560.0 1.1 1.5 11.7 3566.6 .854 23 3.846 19 
3668.6 1.2 1.5 11.7 3660.6 .676 3 3.826 rs 
3766.0 1.2 1.5 11.6 3786.8 os? -8 3.812 -5 
3806.6 1.2 1.4 11.6 3866.8 . 164 -20 3.789 -17 
3900.6 1.3 1.4 11.5 3296060.8 12° -36 3.754 29 
4006.8 1.4 1.4 11.4 $608.8 155 -37 3.718 -4l 
4100.6 1.4 1.4 11.3 4166.6 166 -43 3.686 -54 
4206.6 1.5 1.3 11.2 4260.6 186 -S4 3.639 -66 
Vig = +15 Vdc Linear S-Parameters 
FREQUENCY YSWR VSWR GAIN FREQUENCY S11 S21 
MHz IN OUT DB MH2 MAG ANG MAG ANG 
$800.8 1.5 1.4 11.3 8360.6 ~289 -13 3.668 42 
9060.8 1.5 1.4 11.1 706.86 ~198 -13 3.663 16 
1660.80 1.5 1.4 11.1 1468.46 261 -10 3.592 -6 
1108.8 1.5 1.3 11.1 1166.6 -211 -7 3.667 -24 
1266.86 1.6 1.3 11.2 1266.6 227 -8 3.633 -41 
1308.86 1.6 1.3 11.3 1366.6 ~244 -16 3.668 -58 
1400.0 1.7 1.2 11.4 1460.6 2259 -14 3.762 -?73 
1508.8 1.7 1.2 Lis5 1566.6 .2693 -26 3.741 -88 
1668.6 1.7 1.1 11.6 1606.6 ~2r3 -31 3.788 -102 
1766.04 1.7 1.1 11.7 1768.6 e2r3 -35 3.834 -116 
1860.8 Liat 1.1 11.8 1864.6 266 -39 3.873 -129 
1966.6 1.7 1.1 11.8 1366.48 2257 -43 3.913 -142 
2666.80 1.6 1.1 11.9 2686.6 246 -46 3.948 -156 
2100.8 1.5 1.1 12.0 2166.6 e213 -44 3.976 -1706 
2266.6 1.4 1.2 12.8 2260.6 .183 -46 3.995 178 
2360.0 1.3 1.2 12.1 2366.6 145 -43 4.068 165 
2466.6 L.2 1.3 12.1 2446.6 168 -5i 4.017 152 
2500.6 1.2 1.3 12.1 2560.6 .O77 -55 4.0193 139 
2606.4 1.1 1.3 12.1 2668.6 .845 -56 4.617 127 
2766.6 1.0 1.4 12.8 2760.8 .618 -32 4.664 114 
2866.86 1.6 1.4 12.8 2860.6 -814 76 3.991 162 
2908.6 1.1 1.4 12.9 2968.6 .625 91 3.974 96 
3608.0 1.1 1.3 11.9 3668.6 641 S4 3.953 78 
3168.6 1.1 1.3 11.9 3168.8 651 84 3.937 66 
3206.6 1.1 1.3 11.9 3206.6 . 856 7a 3.924 54 
3308.80 1.1 1.-3 11.8 2308.4 .859 53 3.918 43 
3408.0 41 1.3 11.8 3466.6 467 42 3.893 31 
3568.9 1.1 1.2 11.8 3500.8 069 28 3.885 19 
3666.0 1.2 1.2 11.8 3668.6 .881 8 3.872 ra 
3766.6 1.2 1.2 11.7 3700.6 897 -3 3.864 -4 
3866.6 1.3 1.2 11.7 3266.68 eile -17 3.842 -16 
3960.06 1.3 Lol 11.6 3906.6 ~132 -28 3.824 -28 
4000.86 1.4 1.1 11.6 4600.6 156 -36 3.806 -41 
4106.6 1.4 1.1 11.5 4168.6 .168 -43 3.768 -53 
4206.0 1.5 1.1 11.4 4200.8 .186 -54 3.736 -65 
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WJ-LA45-1 


1000 TO 4000 MHz 
TO-8 CASCADABLE 
LIMITING AMPLIFIER 





® SYMMETRICAL CLIPPING: GOOD EVEN 
ORDER SUPPRESSION 

@® HIGH OUTPUT LEVEL: +17 dBm (TYP.) 

@® MEDIUM GAIN: 14.0 dB, (TYP.) 

® WIDE BANDWIDTH: 0.8-4.2 GHz (TYP.) 





Specifications* Outline Drawings 


Guaranteed LA45-1 
Characteristic Typical 0° - +50°C -54°C - +85°C 


0.450 
on Manes a fee na 





Frequency (Min.) 800-4200 MHz} 1000-4000 MHz] 1000-4000 MHz : oo , chia (0.63) 
Small Signal Gain (Min.) 14.0 dB 13.0 dB 12.0 dB 001 TTL ee DIA. 
ac =< 4PINS 
Gain Flatness (Max.) +0.5 dB +0.8 dB +1.0 dB 0.300 + 0.010 
DIA. B.C 


Noise Figure (Max.) 7.5 dB 9.0 dB 9.5 dB oa 






Power Output at 1 dB 


+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Output Limiting Level (Max.) 


+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
$7f:ddacinout 18.5 dBm 20.5 dBm 21.0 dBm 
VSWR (Max.) CLA45-1 
Input 9.221 on30) 
Output O14 





PRODUCT LABEL AREA 
DC Current (Max.) 


9.379 typ (2) PLACES 
at +15 Volts 


120 mA 0.500 0.460 , ~"(9.52) 





(12.70) (11.68) DC BIAS 
*Measured in a 50-ohm system at +15 Vdc Nominal. 











: Le CONNECTOR | | A A 0.450 
Typical Intermodulation Performance at 25°C far) hea aot ib 0480 
Second Harmonic Intercept Point..................... +53.0 dBm (Typ.) eee (11.68 + 0.25) ee i 
Second Order Two Tone Intercept Point................ +48.0 dBm (Typ.) le. paiva ae DEEP 
Third Order Two Tone Intercept Point ....... , eee oe +27.0 dBm (Typ.) Y “Gy, (4) PLACES 
aiers ton a 0.250 ae tae i 28) 
Absolute Maximum Ratings (2.41) (6:99) 
Storage Temperature. ..........0.0 2-002 eee eee eee -65°C to +125°C DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Maximum Case Temperature.............--- 002 ee eee eee eee +100°C 
Maximum DC Voltage ....... ORG a we eo Qala eRe wah Bea Sg +16 Volts 
Maximum Continuous RF Input Power...........-...-..+:80+8. +17.0 dBm 
Maximum Short Term RF Input Power (1 Minute Max.).......... 100 Milliwatts  *WJ-CLA45-1 is standard. 
“S” Series Burn-In Temperature (Case). ...........---0000 eee ees +100°C  WJ-LA45-1 installed in miniature SMA 
connector housing and guaranteed 
Weight approximately 2.0 grams (0.07 oz.) over 0°C to 50°C temperature range. 
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Typical Performance at 25°C 


Gain 





“8 1.0 2.0 3.0 4.0 4.2 





8 1.0 2.0 3.0 4, 
FREQUENCY-GHz 


Noise Figure 


NOISE-dB 
2 


~ 





8 1.0 2.0 3.0 
FREQUENCY-GHz 


Power Output* 





POWER OUT-dBm, 


8 1.0 2.0 3.0 4.0 4.2 
FREQUENCY-GHz 


POWER OUT-dBm 





“8 1.0 2.0 3.0 4.0 4.2 
FREQUENCY-GHz 


*at 1 dB Gain Compression 
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Power Output and Distortion 


ee a 
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—) 







i=) 





POWER OUTPUT AND DISTORTION-dBm 


40 

-60 

80 “20 —10 0 10. 417 
POWER IN-dBm 


POWER OUTPUT AND DISTORTION-dBm 


POWER OUTPUT AND DISTORTION-dBm 





POWER OUTPUT AND DISTORTION-dBm 


<4 
3RD HARMONIC 
Fin = 4000 MHz 
—20 —10 0 +10 +17 
POWER IN-dBm 








Maximum Limiting Level 
@ Pin = +17 dBm 





E 
[eo] 
a =} 
hi 
— 
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= 
So 
cf 
uu 
= 
(on) 
a. 
“8 1.0 2.0 3.0 4.0 4.2 
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E 
ce 
a =} 
m1 
= 
a. 
~- 
> 
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ct 
uJ 
= 
(on ) 
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FREQUENCY~-GHz 


Intercept Point 


INTERCEPT POINT-dBm 





81.0 2.0 3.0 4.0 4.2 
FREQUENCY-GHz 


Phase Shift vs. Input Power 





50 

40 
3 
o 
Lid 
[am | 
20 
= 
” 
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<x . 

1000 MH 
2000 MHz 
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POWER IN~dBm 


Typical Automatic Test Data 


Veg = +12 Ve Veg = +15 Vde 

















FREQUENCY YSWR VSWR FREQUENCY YSWR WSU GAIN 
MHz IN ouT MHz IN OUT IB 
800.6 15 1.3 360.6 i<5 1.4 14.3 
960.0 1:5 1.4 900.6 1.4 1.5 14.1 
1606.9 Los 14-3 1000.0 i6 t.5 14.6 
1100.8 1.6 is 1160.4 1.5 1.4 14.6 
1266.0 1.6 1.3 1200.6 1.6 1.4 14.6 
1300.90 1.7 1.2 1309.0 1.7 1.4 14.8 
1460.8 1.8 1.2 1400.0 1.7 13 14.8 
1566.0 1.8 Lot 1506.4 Lae 1.3 14.8 
1690.0 1.8 ae | 1600.6 1.8 to 14.1 
1760.9 1.8 het 1708.6 1.8 1.2 14.1 
1800.8 1.8 1.6 1800.0 1.8 Lee 14.2 
1908.0 ag 1.9 1900.0 1.7 1.1 14.2 
2000.6 1.7 ed 2000.6 1.6 ea | 14.3 
2100.8 1.6 Lod 2168.6 15 1.1 14.3 
2208.8 1.5 1.2 2200.0 1.4 Lest 14.3 
2300.0 1.4 1.3 2300.0 1.3 1.1 14.3 
2400.8 1.2 1.3 2408.8 ie 1.2 14.3 
2500.6 1.2 1.4 2500.6 Let 12 14.3 
2600.0 4 1.4 2608.0 1.8 1.2 14.2 
2708.0 Lod 1.5 2700.9 ee | i3 14.2 
2800.0 Te | 1.5 2800.0 1.4 lee 14.1 
2908.6 1.2 15 2900.0 12 1.3 14.8 
3006.0 1.2 1.5 3000.6 Lise 1.4 14.6 
3108.6 Liz 1.6 3100.6 1.3 1.4 13.9 
3208.6 1.3 1.6 3208.6 1.3 1.4 3.9 
3300.0 1.3 1.6 3300.6 i233 1.4 13.9 
3400.6 1.3 1.6 3400.0 1.4 1.4 13.8 
3500.0 1.3 1.6 3508.6 1.4 1.5 13.9 
3600.0 1.3 1.6 3660.6 1.4 1.5 13.9 
3708.6 1.3 1.6 3708.08 1.4 1.5 13.9 
3860.6 1.4 1.6 3808.8 1.4 i) 1.4 
3908.0 1.4 tS 3908.0 1.4 1.5 13.9 
4000.4 1.5 15 4000.0 1.5 1.5 14.6 
4160.08 tS 1.5 4198.0 i. 1.5 14.9 
4208.0 1.5 1.5 4206.6 ics 1.4 13.9 
Linear S-Parameters Linear S-Parameters 
FREQUENCY $11 $21 $12 S22 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY oll Sel Sle S22 
MHZ MAG ANG HAG ANG MAG ANG MAG ANG 
200.8 1197 4 4.919 45 -814 114 2145 75 
908.6 283 3 4.867 18 .G14 ag .156 69 200.6 £189 «0-18 5.162 46 -617 114 .178 62 
1968.8 .213 4 4.852 -4 814 6? 145 61 9a0.6 183 -1le 5.878 ? ~816 86 .186 5? 
1140.8 2226 4 4.959 -232 .O14 50 .136 Si 1460.4 192 =9 5.027 -5 6816 64 2187 4? 
1200.0 241 2 4.962 -41 O14 35 £122 41 1160.0 .214 -8 5.007 -24 O16 47 2183 37 
1300.6 .257 -1 4.863 -5? .014 22 .106 32 1206.5 .232 =3 7.867 -42 -@15 36 -l?4 2? 
1490.6 -273 -6 4.988  -72 .614 g . 988 24 1300.6 .258 -13 4.996 -58 .815 16 .162 17 
1568.4 .285  -23 4.913 -87 O14 -3 669 16 1466.6 -267 -17 5. @a% et de 915 2 -148 8 
1600.4 .288 -28 4.945 -101 -814  -14 449 3 1566.8 -278 -e2 3.625 -89 -815  -168 132 ~é 
1700.48 .288 -35 4.985 -114 .613 -a4 .628 °s] 1686.6 2ee -28 5.451 -163 ~G15 -21 2116 -12 
1860.4 282 -37 5.626 -128 ~813 -35 .865 +36 1768.6 2282 -33 5.661 -117 814 -32 ags -23 
1908.0 6272 0-42 5.064 -141 -412  -44 .426 178 1260.6 62750 0-38 $.113 -138 414 -43 asa -36 
2255 -46 5.096 -154 812 -53 ~843 171 1908.6. »263 -44 S.146 -143 -O14 -53 Ged -S4 
62260 -46 §.122 -167 613 © -63 .669 162 2000.6 .244 --48 5.179 -156 -614 -63 .653 -78 
.193 © «-5@ 5.132 186 .612 °° «-7 6692 «156 2160.8 .212 « -42 5.195 -178 -614 -?72 6848 -111 
1510-55 5.133 167 @13 -sa hia. 154 2200.0 .176 © ©6-52 5.199 7? .613 -82 .653 -140 
£118 6-62 5.145 154 .612 -89 £136 0-146 2300.0 £133 0©«--58 5.194 165 -613 -91 .665 -161 
; .874 -76 5.145 141 .@12  -97 .155 141 2400.0 .699 -67 5.188 152 -G12 -160 .980 -176 
OO. & 644000 95 5.124 129 6812 -166 6173000136 2500.0 .@53 -8?7 §.175 139 -812 -116 495 «174 
10.6 .925 -178 S.115 117 -612 -114 .187 «131 2600.6 .624 -128 5.152 126 .@12 -119 -116 166 
8.6 .845 144 5.091 104 -612 -122 £19900: 127 2708.8 .638 149 5.111 114 -@11 -127 .123 1668 
a.g .O73 130 5.063 93 -O11 -130 .209 «123 2800.0 .669 138 5.07 102 .611 -135 <138.- 455 
a.e O91 113 5.033 81 G11 -137 .215 126 2900.8 .694 122 5.041 90 -@11 -143 .145 «151 
40.6 110 06111 5.811 69 M11 -144 #26 116 3000.08 -112 «111 5.663 79 .616 -152 .154 9148 
HO. 8 lid 192 4.995 57 -G11° -152 112 3100.0 £1290 «185 4.975 6? .614 -1538 £163 «145 
4.8 .122 29 4.986 46 .616 -166 189 3208.08 .132 96 4.954 ss .609 -167 2171 143 
3400.8 2132 79 4.965 34 B10 -168 145 3300.8 2141 85 4.936 44 £009 -175 .178 ©6148 
3500.8 2134 7e 4.965 Ze .410 -176 161 3400.6 .158 75 4.919 32 . 609 7? .184 «137 
3600.6 6138 55 4.972 16 -616 178 a7 3590.0 .151 66 4.933 21 -608 169 .189 6134 
3700.8 Jide 43 4.975 -2 -610 171 92 3600.0 .154 so 4.946 9 .608 164 .192 «138 
2800.6 .153 29 4.980 -14 .809 16% 37 3700.8 2161 49 4.956 -3 .603 157 .19400«127 
3308.8 .164 15 4.974 -26 .869 86155 5 a1 3808.0 .167 27 4.964 -15 .007 86148 .194 z2 
sane. 8 2186 2 4.965 -39 .069 146 216 74 3900.8 LAS 13 4.976 -27 .607 146 2193 0«118 
4108.8 2135 -7 4, -51 aad 139 285 67 4000.0 2195 1 4.988 -39 607 13 1980 113 
4200.0 .203  -20 4, -64 6609 ©6136 193 as) 4100.6 202 -3 4.991 -Si 007 123 .187 ©6168 
4260.0 .208 06-21 4.973 -64 .666 114 183 102 
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WJ-PA2 


10 TO 300 MHz 
TO-8 CASCADABLE AMPLIFIER 








@ HIGH OUTPUT POWER: 
425 dBmATY PS 

® HIGH EFFICIENCY 

e WIDE POWER SUPPLY RANGE: 
2 TOtZe VOLTS 



















Specifications* Outline Drawings 
Guaranteed 
Characteristics Typical 0° -50°C 54°C - +71°C PA2 
— (tat) DA. -— 
Frequency (Min.) 5-350 MHz 10-300 MHz 10-300 MHz a see 
(5.08) ni 
: . : \ 
Small Signal Gain (Min.) 12.5 dB 11.5 dB 11.0 dB | He ee 
eras =| t-0.018 “F ggp (0.45) DIA. 
ach 0.500 + 0.002 
(4:70) 27) 4 PINS 
Gain Flatness (Max.) +0.5 dB +0.8 dB +1.0 dB ih. 
0.300 + 0.010 
DIA. B.C. GROUND 
Noise Figure (Max.) 50-0HM INPUT 50-OHM OUTPUT 
ee jd +24 V 10.0 dB 
‘oo eet 9.9 dB + DC VOLTAGE 45° 4-9" 
Power Output at 1 dB 
Compression (Min.) DIMENSIONS ARE IN INCHES (MILLIMETERS) 
VV =+494V 425 dBm 424 dBm 423.5 dBm + 005 (.13) UNLESS OTHERWISE SPECIFIED 
CC 
Vee pee +21 dBm +19.5 dBm +19.0 dBm 
VSWR (Max.) Weight | 
Inout 20:1 approximately 2.0 grams (0.07 oz.) 
Output 221 
CPA2 
DC Current 0.820 
At 24 V (Max.) 105 mA (20.82) 
At 15 V (Max.) 64 mA 
*Measured in a 50-ohm system ‘at +24 Vdc Nominal. PRODUCT LABEL AREA 
‘ 0.375 
Typical Intermodulation Performance at 25°C (At +24 Vdc) 0.500 ir Se ee 
12.70 
Second Order Harmonic Intercept Point ...................+63dBm (Typ.) | DC BIAS OUTPUT i 
Second Order Two Tone Intercept Point...................+56dBm (Typ.) Sf eno a 
Le CONNECTOR ganar 
Third Order Two Tone Intercept Point....................+38dBm (Typ.) a3 INPUT al ala (11.43) 
4 ‘ | (7.87 0.460 
Absolute Maximum Ratings (At +24 Vdc) MOUNTING (iaBz 025] = (11.68) 
Storage Temperature...............................-62°C to 125°C clic oon gin ee 
Maximum Case Temperature................. 000.000 eee eee eee TVPC | (4) PLACES 
Maximum DG Voltage . 2 2. ec ce a bela be enw wo $25 Volts Seen A ree 
Maximum Continuous RF Input Power......................... 20dBm eee oa 1h rd 
Maximum Short Term RF Input Power (1 init Max. )......... +200 Milliwatts 
Maximum Peak Power .............000- 0 eceeeeeeees ess. .0.5 Watt #01838) UNLESS OTHERWISE SPECIFIED. 
(3 usec Max.) 
“S"’ Series Burn-In Temperature (Case). ....................22..2.2..71°C 


Proper heatsinking required to insure reliable performance. 
3r6 


Typical Performance at 25°C 


Harmonics 


Power Output* 


Gain 
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‘a 
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FREQUENCY - MHz 


300 


MHz 
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Noise Figure 
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200 


FREQUENCY - MHz 





aP - JYNIId ASION 


200 


100 


FREQUENCY - MHz 





FREQUENCY -MHz 





300 


200 


FREQUENCY - MHz 








Vcc in volts 


300 


200 


FREQUENCY - MHz 





FREQUENCY-MHz 
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Typical Automatic Test Data 


Veg = +24 Vde 


Precis! Ser WSR 


MHZ In OUT 


13. 1.1 1.4 
133. 1.2 i. 
cH. 1.é 1.5 
ena. 1.3 1.4 
sd. 1.3 1.5 
33. 1.5 2.7 


o) 
a 
te 

=z 


m= M9 Ti mM fe fo 
WO wo 


be pepe ee pe pe 


Voc = +5 Vde 


rREQ VSWR VSur 
MHZ IN OWT 


138. 1 
158. i 
200. i 
253. 1 
308. 1 
353. i 


Linear S-Parameters 


cid Sil Sel Sle See FREQ Sil 
NAHE MAG ANG MAG ANG MAG ANG MAG ANG Mz MAG ANG 


138. a4 74.5 4.22 136.4 ele —24.6 13 -143.7 139. 33 26.2 
13a. 43 14.2 4.12 113.5 12 -“37.7 23 -163.5 153. Or 33.8 
rat LS a) -38.38 4.15 33.3 13 -53.4 cl 173.7 203. - 18 -3e.4 
250. 12 -33.09 4.23 o3.3 13 -or.3 oe Gn) 120.3 250. 17 -129.3 
30. 14 “133.9 4.36 32.3 14 -33.2 cl 23.1 303. ce -163.1 
33g. is 1353.8 3.391 -2.3 213 ~-lid.s 43 -31.3 3533. cd 143.2 
434. ce aP.F 0 ORLA HRP. 4 il -133.4 or4 -63.7 433d. cr 131.4 


Vec = +15 Vde 


Precis JSrr WSR BAY 

ie Ii WIT DE 
Lita. 1.1 1.5 12.4 
133. i.1 i.? 12.1 
cag. l.é 1.7? le.e 
esa. 1.3 1.5 1e.5 
3a. 1.4 1.6 12.6 
33. 1.3 3.2 11.5 


Linear S-Parameters 


Frei S11 S21 S12 See 

MA2 MAG ANG MAG ANG MAG ANS MAG ANS 
1a. - te} od. 4.16 135.2 12 -e4.5 cd -145.9 
isi. ar 13.3 4.135 112.3 ele —36.3 ==) -162.3 
ce. Pa Ps —34.1 4.13 23.8 13 -43.5 are) iv2.5 
258. -1l -37.3 4.23 o1.3 13 -60.7 13 led. 
aid. 15 -143.1 4.27 33.9 14 -23.3 -c4 23.7 
335i. cl 153.3 3.77 -3.8 14 -lid.c Peay = 23.7 
490. oF 33.2 2.34 -44.1 wll -133.¢2 oro -Oo. 
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WJ-PAS 


5 TO 500 MHz 


TO-8 CASCADABLE AMPLIFIER 





@e HIGH OUTPUT POWER: 


+245 dBm (TYP.), Vec = +15 V 


e HIGH THIRD ORDER 
INTERCEPT POINT: 
34.0 dBm (TYP.) 
@ HIGH GAIN: 14.5 dB (TYP.) 
e LOW VSWR: < 1.5:1 (TYP.) 


Specifications * 


Characteristics 


Frequency (Min.) 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 


Noise Figure (Max.) 


Power Output at 1 dB Compression (Min.) 


Ye oe 


Va Fi2 V 


VSWR (Max.) Input/Output 
DC Current (Max.) 


At 15 V 
At 12 V 





*Measured in a 50-ohm system at +15 Vdc Nominal. 


Notes: 


1. +22.5 dBm: 400-500 MHz. 
2. +22.0 dBm: 400-500 MHz. 


3. 71°C max. case temperature at 15 Vdc, 100°C max. case temperature at 12 Vdc. 


Typical Intermodulation 
Performance at 25°C 


Second Order Harmonic 
Intercept Point... .+50 dBm (Typ.) 


Second Order Two Tone 
Intercept Point... .+40 dBm (Typ.) 


Third Order Two Tone 
Intercept Point... .+34 dBm (Typ.) 


DC Volts... 05 Gh 3 es +15 (Nom.) 


Weight 
approximately 2.0 grams (0.07 oz.) 


a2 


Tvpical Guaranteed 
ypice’ | 0°-50°C = -54°C - +85°C 
3-600 MHz | 5-500 MHz 5-500 MHz 
14.5 dB 13.506 13.0 dB 
+0.4 dB +0.7 dB +1.0 dB 
7.5 dB 9.0 dB 9.5dB 
+24.5 dBm | +23.0 dBm!| +22.5 dBm? 
+23.0 dBm | +20.0 dBm | +20.0 dBm 
| 2.0 20>) 
130 mA 141 mA 
98 mA 105 mA 
Outline Drawings 
PA3 se 
’ tay asl ae 
oT _= (0.63) 
(5.08) 
" 
015 + 0015 ania TT se 0.45) DIA. 
(270) —~<— 4PINS 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 








Absolute Maximum Ratings 
(At 15 Vdc) 


Storage Temperature 


Maximum Case 

Temperature’............ 77 c 
Maximum DC Voltage 

ee ere Beer +18 Volts 
Maximum Continuous RF Input Power 

oy Se are ere se +17 dBm 
Maximum Short Term RF 

Input Power (1 Minute Max.) 

aoa cA eerie sabres: Se. <p ox tbe 100 Milliwatts 


“S”’ Series Burn-In 

Temperature (Case)........ ree 
Proper heatsinking is required to insure 
reliable performance. 


CPA3 





PRODUCT LABEL AREA 


_. 0-375 
0.500 0.460 : (9.50) YP (2) PLACES oe 


0. 
(12.70) (11.68) DC BIAS. OUTPUT! (7.87) 
p . eoe — 











5 DP Gunna 
RF CONNECTOR A A 0.450 
SMA JACK (FEMALE) (11.43) 
(2) PLACES = 2.460 
MOUNTING ait | 
SURFACE MOUNTING HOLE 
2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
; (4) PLACES 
0.810 pane! fe ) 0.320 + 0.010 
+ 0.250 (8.12 + 0.25) 
0.095 (6°35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CPA3 is standard WJ-PA3 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. 


Typical Performance at 25°C 


Gain VSWR Second Order Intercept Point 





FREQUENCY - MHz 


Fa ee Vecat 12V 
———s 
Phe. 


5 100 200 300 400 i: 100 200 300 400 500 600 
FREQUENCY - MHZ FREQUENCY — MHz 45 



























INTERCEPT POINT - dBm 






tig 
cc tt 15V 
351 50 100 200 500 600 
a cat 15 a area - MHz 
aS OO Sia 


bez ee as 
| a Third Order Intercept Point 


5 50 100 200 300 400 500 600 
FREQUENCY - MHz 





NOISE FIGURE - dB 


& 





> 
So 


Power Output* 35 


INTERCEPT POINT - dBm 


cc at le V 


FREQUENCY - MHz 








Ee 
co 
a] 
— e e 
= Typical Automatic Test Data 
2 
S Voc =12V 
= —_ 
i) 54°C +85°C cc 
PEEL Wren LIS GAIN 
rie IP uu! Ty: 
+104, ae tu 14.1 
chk, ed tu To. & 
ed a tec Ti 1 12.8 
is, <3 re t2.4 
3 Vecat 15V Sh, 1 Lait 11.4 
1 Lae baka, i s E- i . — 1? a . r 
= 
= 
a: * 
a Linear S-Parameters 
a 
uJ 
5 PRE! al Oey ate Ce, 
~ rip rie: rapa: rip: KPC: ripe PMC: Pipa: Hapa: 
FREQUENCY - MHz Litt, . bE: 1d.d |S, Wet 164.5 ott &.2 4 de. S 
coh, okt" be fs eee Pa pee Pe ott oe Rte? sth, 
* at 1 dB Gain Compression i) » Litt a Soe 4.47 te. @ « be teu . ig --1H1 06 
kiki, <2 4c. 8 e 4. Le her Pas 3 12.0 » EAE: -115 8 
Cts, . i ra Li Le . ¢! ane ls oe i te. & . ii pete me . bit: = -le' rad . ra 
Pa cit dt a 2. Ce PT1..2 Be Lae et Pe. e039 
VSWR Fre ess © OS: Sago ae MAA 
Bad Si) Sa = . Se a, &: ce. Se. sP . r 1 . ce 14° . < Ee: . Je aa u ct . ti 
2.0 ; 
Vec = 15 V 
PE LA mes BS oe weal ys 
ha tf mL tT: 
= he 
= 1 5 ThA, Se re t4.4 
<4 SPP eu. tee oe t4.c 
AUS lee’ 1.2 14.1 
SAMs, 1.73 1.6 tue 
Saks, 1.4 oP 12.6 
Ebaby, i . a i . pd = ee ‘} 
1.0 : 
5 100 200 300 400 500 600 Linear S-Parameters 
FREQUENCY — MHz 
ERED “1d met tote era ey 
riba rip: FPL: ripe Papa: Pipa Papa: Pipa: HPL: 
Ti, » hie? VHS S28 167.1 tt 206 i PES 
wits, aS 166. S.ie S41 wil 4.5 7S eee Sy as 
“AA ie 145,58 S08 idle 212 4.5 ~i@ tones 
ibs, wie 117.2 4.0% tee. y 212 ce as) 158. & 
rac Sl SI Pa ipa tec Fel ie ear g iat re ok: Ler Ae 
EES, ks RT ee: as Se 12 4.4 te poe a 
ri, tLe, “5.7 4.61 to T 14 te, wu to 
makita .44 t4.2 0 4.08 e456 .14 wot. 4 de Md. 
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WJ-PA3-1 


5 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 





e HIGH OUTPUT POWER: 
+250: dBm See wer = 42007 
e HIGH THIRD ORDER 
INFERGEPT POLE: 
38:0 dBm.AT YP.) 
e HIGH GAIN: 14.5 dB (TYP.) 


Specifications * 


h is 
Characteristics 50°C 


| Troi 





Guaranteed 
-54°C - +85°C! 


Frequency (Min.) 3-600 MHz 5-500 MHz 
Small Signal Gain (Min.) 14.5 dB 13.0 dB 
Gain Flatness (Max.) +0.3 dB +0.7 dB 
Noise Figure (Max.) 7.0 dB 9.0 dB 
Power Output at 1 dB Compression (Min.) 

View =+15V +22.5 dBm | +20.0 dBm +20.0 dBm 

en = +20 V +25.0 dBm | +23.0 dBm +22.5 dBm 
VSWR (Max.) Input/Output 205) 
DC Current (Max.) 

At 15 V 100 mA 

At 20 V 142 mA 
*Measured in a 50-ohm system at 15 Vde Nominal. 
Notes: 
1. +71°C max. case temperature at 20 Vdc. 
Typical Intermodulation Outline Drawings 

o 

Performance at 25°C PA3-1 
Second Order Harmonic Das Sees aa may 

Intercept Point... .+52 dBm (Typ.) emt, poe (0.63) 


Second Order Two Tone 
Intercept Point... .+46 dBm (Typ.) 


Third Order Two Tone 
Intercept Point... .+38 dBm (Typ.) “ecm s00n 


Weight 
approximately 2.0 grams (0.07 oz.) 


*0.001 (9 45) DIA. 


0.018 
ae oa pena TI -0.002 


4 PINS 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
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Absolute Maximum Ratings 


Storage Temperature 


Maximum Case 
Temperature’ 


Sh and eres 6 ain eee ss 17 dBm 
Maximum Short Term RF 

Input Power (1 Minute Max.) 

ee oe Dies face ects 100 Milliwatts 


er re Ore a eee ee 0.5 Watt 
(3 usec Max.) 
“S”’ Series Burn-In 
Temperature (Case) (At 15 Vdc) ... 
5 re ree ee 100°C 
Proper heatsinking is required to insure 
reliable performance. 















0.820 
PRODUCT LABEL AREA 
___ 0.375 
2) PLACES 
0.500 0.460 Po ie 
(12.70) (11.68) DC BIAS ye (7.87) 
se a? | 
GND =o 
Pe CONNECTOR | A 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES _.. 0.460 
0.460 + 0.010 we ™ (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 
(4.57) 2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
y “Gy. (4) PLACES 
0.810 + 0.010 | 0.320 + 0.010 
et a aie os 1 (8.12 + 0.25) 
(2.41) (69 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CPA3-1 is standard WJ-PA3-1 installed in miniature SMA connector housing 
and guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film 
Amplifiers. 


Typical Performance at 25°C 





VSWR 


10 100 200 300 400 500 





200 300 400 500 


FREQUENCY — GHz 





FREQUENCY - MHz 


Noise Figure 





5 “50 100 = 200 )3=6 300 )3= 4003S 500 ~=—- 600 
FREQUENCY — GHz 














NOISE FIGURE - dB 





Second Harmonic Intercept Point 





FREQUENCY- MHz 1 


Power Output* ss 

















- 65 
S a 
1 a] 
= 3 
3 2 
a e 
= a 55 
oO O 
a ~ 
= 
= 
50 
e 45 
gS 
re 
2 40 
= 
pom | 
oO 
ce FREQUENCY - MHz 
= 
oO 
Qa 
FREQUENCY - MHz 
*At 1 dB GAIN COMPRESSION 
iw @ 
Typical Automatic Test Data 
Vec = 15 V Vcc = 20 V 
PRED Wie Ue GEN PREG | US | Ube 
rea.’ iN Ly i) rh? IN Lay 
Te, Pe zek 14.5 Dkk, see ved 
PaaS Se 2.2 Led 14.4 cue, hee 1.1 
Ou. ba Lick 4.2 pea SS ise tee 
FOU, te 1.2 i4.u FU. cae 1.2 
SU. Lv 2. 12.2 ral SA 1.v 1.o 
a 1.4 2: BS é: cou, 1.4 Lox 
Linear S-Parameters Linear S-Parameters 
PREU ett eed ete were PREY S11 
Pita.’ Me: HN MHC FN MAC HNC Mra: ML MH,” ME Bb 
Tou, . tu 179. rs She 24 167.707 . z ra <2 bt -1,7.4 toe, e 2} Pap 
rag SS . lu Zé. 9 ie co 14.6 ® 5! 1.6 big -l6E6.4 rad SS . lu 152.6 
Site, e iu 1Vé.€ he - 141.8 wil 9 Pid a=} a t: oo. Se . 18 ive.@ 
Fk, ae 1ur.i Se BS izd.é cee 3.0 .it 1vt.c Fh), Pie | 162.0 
heal SS . Le f26S 4.4 3 11é6.8 . le “4. 1 = 1 161.6 Set, . le E92 
c-kit, . 1é 42. — 4, oy 101.9 . 12 at = aL 14,2 éb, . 1é 4u.9 
fas Se set Cs wt 4. r€é eS. 1 . le —-16é, 1 ie 114, o aS oe eee ce. 
pad Re &. ¢ 4. Et! Gr. 4 . 12 "Ee ran é . eS el oft tk, . 24 f< & 





Second Order Two-Tone Intercept Point 








































i= 
2 
5 60 
S 
a; 
55 
lu 
co PA3-1 
E Vg AT 20V 
50 
45 
40 


10 50 100 200 300 400 500 600 
FREQUENCY - MHz 


Third Order Two-Tone Intercept Point 

















45 
E 
2 
5 40 
= 
a 
o 
c> 35 
ao 
tu 
2 
30 
10 50 100 200 300 400 500 600 
FREQUENCY - MHz 
CRIN 
[Ir 
14.4 
i4.¢ 
14.1 
24.0 
12.8 
14.6 
vel ele See 
MAC FING MAC RNG Me NG 
=e rage 167.2 Pee | “14 » Lie’ —~ic¢6. 3 
3.14 1S539 11 2.9 EG H-12.1 
>. bi4 142.0 12 2.e A —-149.¢ 
4.99 231.6 le 1.2 ~14 -166.1 
4.27 112.2 2ié “lie 2iY 174.8 
4. re 162.7 ry 13 -S.4 ce 131.4 
4.00 ve.7 012 12.7 a =) 124.9 
4. re é9.@ . 14 -24.2 . . y1.4 





WJ-PAS 


10 TO 500 MHz 


TO-8 CASCADABLE AMPLIFIER 





@ HIGH THIRD ORDER IM: 
=> +40 dBm (TYP; 10-100 MHz) 


@ HIGH OUTPUT POWER: +25 dBm 
(TYP; 10-500 MHz) 


@ LOW VSWR: <1.5:1 (TYP) 


@ OPERATION FROM +12 VDC TO 
+15 VDC FULLY CHARACTERIZED 


Specifications* 


Characteristics Typical 


Frequency (Min.) 10-500 MHz 


Small Signal Gain (Min.) 9.4 dB 


Gain Flatness (Max.) +0.2 dB 
Noise Figure (Max.) 


10-70 MHz 
70-500 MHz 


8.5 dB 


7.8 dB 


Power Output at 1 dB 


Compression (Min.) +25.0 dBm 


VSWR (Max.) 
Input/Output 


DC Current at +15 Volts (Max.) 


*Measured in a 50-ohm system at +15Vdc nominal. 





Outline Drawings 








Guaranteed PAS 
0° -50°C -54°C - +85°C 
ee a r 
10-500 MHz 10-500 MHz ot 0.025 (0.63) 
6) _1 
8.5 dB 8.0 dB 0.001 
0185+ 001 ih 0.018 so 0 ) DIA. 
+0,7 dB +1.0 dB a. 
95dB 10.0 dB 
8.8 dB 9.3dB 
+23.5 dBm +23.5 dBm DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
2007 CPAS 
136 mA 





Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ................... 
Second Order Two Tone Intercept Point................... 
Third Order Two Tone Intercept Point .................... 


Absolute Maximum Ratings 


Storage Temperature... .. 6c ce ee ee eee eb ee ees 


+60 dBm (Typ.) (12.70) (11.68) 
+54 dBm (Typ.) 





PRODUCT LABEL AREA 


__0.375 
0.500 0.460 (9.50) TYP (2) PLACES as 
8 


0. 
output| (7.87) 
te ia ; Reiger i 


Ya GND me? 











+35 dBm (Typ.) RF CONNECTOR Ki 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES _. 0.460 
mounting se 018 at ~ (11.68) 
O ° (11.68 + 0.25) ~ 
“62 ta+FlZo CG SURFACE 0.180 MOUNTING HOLE 





; ° i a 2-56 UNC -2B X 0.15 DEEP 
Maximum Case Temperature.............. 0.00000 ee eee ee eee +7) f “ THREADED INSERT 

; ,@f (4) PLACES 
TRICITY ee AO ies. Ghia a wow oe Sa dod ee & ogee we WO Oa Sa +22 Volts gain + 61 > — Se seit 

. . of + U. ¢ ae 
Maximum Continuous RF Input Power......................... 20 dBm _ = (20:97 = 9:25) 9 tag nes (8.12 + 0.25) 

; ; a (2.41) 
Maximum Short Term RF Input Power (1 Minute Max.).......... 200 Milliwatts 

. DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Maxim Pak POWS! ....6 3 i kd hae oes ee be ote ow es 0.5 Watt + .015 (.38) UNLESS OTHERWISE SPECIFIED 

(3 usec Max.) 
‘ 12) 

“S"’ Series Burn-In Temperature (Case) ogee ey i Fu eho ee tw, Cer ae) 6 So Se a ew ae ow ee ere eG © wt oS 71 G WJ-CPAS is standard and WJ-PA5 installed in miniature SMA connector housing and 


Proper heatsinking required to insure reliable performance. 


Weight approximately 2.0 grams (0.07 oz.) 
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guaranteed over 0°C to 50°C temperature range See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 


Gain VSWR Intercept Point 



















© +412VDC| = 
EE ee we x 
ee EF i 
= oo 
8 = 0. oO 
10 100 200 300 400 500 ~~ 10 100 200 300 400 500 & 
FREQUENCY - MHz FREQUENCY - MHz & 
oO 
0 1.5 cc 
= Se ee 
g > 1.0 TF = “10 100 200 300 400 500 
= vege rer FREQUENCY - MHz 
8 5 0.5 
10 «+100 200 300. 400 500 = 10 100 200 300 400. 500 86 


Vee =+15 VD 
FREQUENCY - MHz pet Tr eat 








a 2ND HARMONIC 





ao n~ 
eo oo 


Noise Figure 





INTERCEPT POINT - dBm 
oi 
f=) 





2 @+12voc] &o, Preis : 
Ww 8 > 10 100 200 300 400 500 & ay 
S Pena | FREQUENCY - MHz 
ve ee | 15 30 
10 = 100200 300-'—s«400SS—«C 00 es 10 ©1100 ©«©«200 300 400 500 






= a FREQUENCY - MHz 


@ +15 VDC 
10 100 200 300 400 50 
FREQUENCY - MHz 





0 Power Output vs. Power Input 


NOISE - dB 


Power Output vs. Gain Compression 
26 





200 300 
FREQUENCY - MHz 


Power Output* 
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a 23 a0 
= 18 
2 22 12 3 4 &§ 6 3 8&8 8 WD 


10 100 200 300 400 500 


FREQUENCY - MHz GAIN COMPRESSION - dB 










E 26 

S| teen 

cc 251 —— SS mt 

= 54°C +85°C 

a 24 aed ho 
10 100 200 300 400 500 INPUT POWER -dB 

FREQUENCY - MHz : » - dBm 

*at 1 dB Gain Compression Typical Automatic Test Data 


V..=12V Linear S-Parameters 
cc 


Current vs. Voitage 
V_.=12V 


140 PREG 90 USWR =| oUSWR GAIN cc 
MHz IN OUT DE FREG oy Sz4 Sie see 
Pees es 3 shee HE MAG FING MFG ANG MPIC, FING hFIG FING 
a eee ist a aa 1H, 3 eee BR tS 7? ~-te tes ¢eec 
aes, Set ood ag 200. OF --, 195.1 -€.94.> 192.9 216 .-O5r4- 81) 13482 
snd aoe - 208. 83 o5,2 2.87 108.7 «16° 885i “at -43.7 
= 300. 1. i aed % i 448. Ase -1i.5 oe. os S58 216 -53.1 .ao -6£0.9 
a 0 oe fee hay — SH OF 06 -87.7 | 284 61.3 .14 -67.6  .18 -74.3 
cc Bue, 09 -109.4 2.89 26.5.2“. dBrs POPS. seS~) “Sear 
‘ Fae, 9 -175.8 2.94 o6 .11 -20. 3 .36 8 ©6-116.53 
o 80 she. 16 3.1 a Se ce & 215 -21.9 oe -idd.6 
Cia = “aS 
=) V. =15V V =15V 
cc cc 
REG S11 Sel Sle Soc 
60 PEEQ <3, ewe ae =| GRIN He NAG ANG MFI ANG MIG FING NAG FING 
8 9 10 11 12 13 14 15 PH IN LIT LE 
; = 7 Z Te OS 1638 3.01 iS7:B 17 11.9 .06 163.8 
“oe PP a: a Pg 200. 1.86 125.6 2.97 134.4 116 -#5.7 1.63 110.7 
aoe bas 1.1 3.5 caus bq 65.605: 2698 Be? 16. =40,€ 2 we 
nee ne bed =e uk, 46 -15.2 2.90 ata 5-55.68 -o | =4ac5 
508,122 i a3 2a 1800 5730 ES é4.4 14 -78.5 16 62.3 
Se, c -4 = pare) } 14 35. os 44,2 tz =o 7 27 -80.5 
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WJ-PA6 


10 TO 500 MHz 


TO-8 CASCADABLE AMPLIFIER 


@® HIGH THIRD ORDER IM: 

> +40 dBm (TYP.; 10-300 MHz) 
@® HIGH OUTPUT POWER: 

+26.5 dBm (TYP.; 10-500 MHz) 
@ LOW VSWR: <1.5:1 (TYP.) 


@® OPERATION FROM +15 VDC TO 
+20 VDC FULLY CHARACTERIZED 


Specifications* 


Characteristics 

Frequency (Min.) 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 
10-100 MHz 


100-500 MHz 


Power Output at 1 dB 
Compression (Min.) 


VSWR (Max.) 
Input/Output 


DC Current at +20 Volts (Max.) 


*Measured in a 50-ohm system at +20 Vdc Nominal. 


Typical 


10-500 MHz 


9.5 dB 


+0.2 dB 


8.5 dB 
7.8 dB 


+26.5 dBm 





Guaranteed 
0° -50°C -54°C - +85°C 
10-500 MHz 10-500 MHz 
8.5 dB 8.0 dB 
+0.5 dB +1.0 dB 
9.5 dB 10.0 dB 
8.8 dB 9.3 dB 
+25 dBm +25 dBm 
1.721 202 
154 mA 158 mA 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ................... +60 dBm (Typ.) 
Second Order Two Tone Intercept Point................... +55 dBm (Typ.) 
Third Order Two Tone Intercept Point .................... +35 dBm (Typ.) 


Absolute Maximum Ratings 


Storage POrviGhature . . -. sins csc aco dete ss ce 4 Be bw be ee -62°C to +125°C 
Maximum Case Temperature (At +20 Vdc)...............2 005 ee eee 7G 
Maxie OG VONaGe .. 6c ks ee Se ed ea et he we eke oe Se els +22 Volts 
Maximum Continuous RF Input Power......................2--- 20 dBm 
Maximum Short Term RF Input Power (1 Minute Max.).......... 200 Milliwatts 
IRE I MNO cS gee, ee leks Umea uk Sena eines Sesh aes 0.5 Watt 


“S$” Series Burn-In Temperature (Case) (At +20 Vdc) 


Proper heatsinking required to insure reliable performance. 


Weight 
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approximately 2.0 grams (0.07 oz.) 


(3 usec Max.) 
eee ac 





Outline Drawings 





















PA6 
0.450 
y — aes 
0.200 0.025 (0.63) 
(5.08) . 
| +0.001 
45) DIA. 
0.185 + 0.015 0 0.018 9.002 0-49) 
(4.70) —<— 4PINS 
DIA. 
0.300 + 0.010 
DIA. B.C. 
50-OHM INPUT 
+ DC VOLTAGE 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 
CPA6 
0.820 
20.82) 
PRODUCT LABEL AREA 
0.375 
0.500 0.460 Pepe ot el avee 0.310 
(12.70) Sle DC BIAS OUTPUT| (7.87) 
“ia ees 
g CO ECTOR — i ry 
RF CONN 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87 (2) PLACES 0.460 
0.460 + 0.010 ™ (11.68) 
MOUNTING (11.68 + 0.25) 


SURFACE MOUNTING HOLE 


2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 


: ee (4) PLACES 
0.010 A 
: I 0.320 + 0.010 





(8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


WJ-CPA6 is standard and WJ-PA6 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range See Cascaded Thin Film Amplifiers. 
ree 


Typical Performance at 25°C 
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E 28 Noo 12 ¥ Linear S-Parameters (V__. = 20 V) 
2 FREQ Wik WSWR GAIN FREG S11 on Sle see 
a MHZ IM OUT DE NHe MAG ANG MAG ANG MAG FING MAG FING 
> Lan. 1.2 | a4 LHe. 8S 160.0 3.02 155.5 es ~13.é .o7 157.2 
5 200. 1.1 1. 3.3 euu, BF 111.3 8.99 9 135, 7 e711 eid 107.7 
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WJ-PA10 


10 TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 





@e HIGH OUTPUT POWER: 
+24.5 dBm (TYP.), Vee = 20 V 

e WIDE POWER SUPPLY RANGE: 
+12 TO'F20 VOLTS 

e WIDE BANDWIDTH: 
10 TO 1000 MHz 

e LOW VSWR: < 1.5:1 (TYP.) 





Specifications * Outline Drawings 


Characteristics Typical ast aniaed PA10 
* -B0" -54°C - +85° 0.450 
0 -50C -54C-+85 C1 are HA 


0.025 (0.63) 
a 
T 











Frequency (Min.) 5-1100 MHz | 10-1000 MHz{10-1000 MHz 


+0.001 
0.018 0.002 (0.45) DIA. 

















Small Signal Gain (Min.) 10.0 dB 9.5dB 9.0 dB? 
Gain Flatness (Max.) < +0.2 dB +0.5 dB +0.7 dB 
Noise Figure (Max.) 8.5 dB 9.5dB 10.0 dB 
Power Output at 1 dB Compression (Min.) 
Vee =15V +22.5dBm | +20.0dBm | +20.0 dBm 
VV =20V +24 5dBm | +23.0dBm | +23.0 dBm 
CC DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
VSWR (Max.) Input/Output i Te 2.071 201 
PA 
DC Current (Max.) abi 
At 15 V 95mA 100 mA 105 mA he 
At 20 V 130 mA 132 mA 134 mA 
*Measured in a 50-ohm system with oe = 15 Vde Nominal. — PRE PORE Weenie 
Notes: 0.500 0.460 PE iggo) Pheske) FLAUes i 
1. +71°C max. case temperature when Vig = 20 Vae. (12.70) 4+ DC BIAS. OUTPUT! (7.87) 
er. ' i VN 
Typical Intermodulation Performance at 25°C (Typ. @ +15 Vdc) [prc th? Sacer 
Second Order Harmonic Intercept Point ...................... > +50.0 dBm oe saa OP ca 
Second Order Two Tone Intercept Point....................... +45.0 dBm MOUNTING (it 8 = 0.25) om (11.68) 
Third Order Two Tone Intercept Point........................ +36.0 dBm cep 256 UNG 28X01 DEEP 
THREADED INSERT 
Absolute Maximum Ratings Y » 57 (4) PLACES 
° 0 0:810 + 0.010 [+ 0.320 + 0.010 
COMAGS TOMPOPUUG 66. ice. ian ohm hd GO Sie ee ed ge OE =62 GC 1e-F120-C BUSS Oe ae Um (8.12 + 0.25) 
Maximum Case Temperature (At 15 Vdc) ...........0-0-00 000 eee ee 100°C (2.41) (6-59) 
Maxintum-DC Voltage .. 2... 2. hee cae cee ee Pane ee dean +22 Volts DIMENSIONS ARE IN INCHES (MILLIMETERS) 
z 7 + .015 (.38) UNLESS OTHERWISE SPECIFIED 
Maximum Continuous RF Input Power......................0-.- 17 dBm 
Maximum Short Term RF Input Power (1 Minute Max.).......... 100 Milliwatts ee ee 
Maximum Peak Power ............... 2.00000 eee eee ee eee eee 0.5 Watt 
(3 usec Max.) 
"S$" Series Burn-In Temperature (Case) (At 15 Vdc)... ...........-04. 100°C 


Proper heatsinking required to insure reliable performance. 
Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C 
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15 V 20 V 
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2 
2 -54°C 
on 5 26 E 
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a 4 = ECOND ORDER 
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FREQUENCY - MHz ~ 9 & 
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co 
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2 oO 
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9.0 A 
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o n O 
—= => [a4 
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uw 8.0 2 
= 1.0:1 7 
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Output Power vs. Input Power 
+30 = 
5 
= +25 
[ae} 
a=] 
hen a 5 10 100 300 500 700 900 ~= 1100 
Llu 
S +20 FREQUENCY - MHz 
— 
—) 
Qa 
= 
+15 ° e 
Typical Automatic Test Data 
+10 = 
] 5 10 15 20 25 30 M is 12 V 
INPUT POWER - dBm 
PREG LISLIR: LISLIR: GAIN 
MHZ TH OWT IE 
Output Power vs. Gain Compression a a ee ee 
300. 1.2 tat 2.9 
ee ON 50. i300 fe 8S 
= 600, ee: wie a9 
C) rag. 2.3 La 3.9 
' be] |S bee Savas mo 
5 215) 5 t.4 eS. bt A 
= 1006, le Len 2.8 
5 1160, 1.8 1.9 206 
[om 
Lud 
= 
oO 
a . 
Linear S-Parameters 
to wt hk. eee en we a OD = hen eas 
FREQ Sit See —_— Ste Sec 
GAIN COMPRESSION - dB MMe MAC FING MAG AMG MAG FING MAG AING 
iz = “~ 400 ¢ c at, rE = im 4 
1G. . HE -15r.e Sc 16. taa.4 it Ge Fe 40 
ooa. La? -146.6 3.25 143.6 ~i9 10.2 O44 55.1 
* 300. .09 -136.1 3.12 126.4 <3 “14.5 oS “69.9 
Power Output 400. 18 129.0 3.13 113.1 . 6 “13.4 a oe 
=00, cle -143.6 3.14 ar .4 3 SEs 4.9 be --36. 
15 V 600 ols ial are see Ba.5 aae “22.8 aa “119.5 
700. ~i4 ~-i7Té.9 Sees bc. 9 .18 28.5 il “147 al 
SOG .i4 155.6 Sa 2e 42.9 .i8 46. 6 ie oe Uru Par 
E ° a00. ib t1a.4 sa he 4.6 1a 56. 8 eo TSS ui 
2 1000. 20 et.4 3.90 45 80 “67.5 es 130.1 
1168, ser a OU 3.02 ~t68.7 Pree “BO. 6 St 109.1 
= ef 1266. 2 oe oo. & ecal =—38in8 nite 34.0 ia Se «sl 
a 
Ke 
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oO 
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oO 
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Typical Automatic Test Data (continued) 


4 
2 
: 
28 
z 


100. 1.1 1.0 10.1 
200. 1.2 1.0 6.0 
300. te 1.1 10.3 
400. 1.2 1.1 :Q.1 
500. ie £.1 10.1 
600. i. 1.2 16.0 
700. i. 1.2 16.4 
coo. 1.3 1.2 14.0 
900. 1.3 1.4 1a.0 
1600. 1.4 1.6 16.0 
2160. 1.6 i.” 9.9 


7 


seeeeee8ee AS 
3 


12 164.3 i? 45.6 18 47.6 oi ~170, 

13 124.4 3.18 26.6 18 SiGe s 16 157.8 
Lu .18 85.8 3.17 6.8 19 “67.5 ce 133.9 
1108. 24 39.8 3.13 ~14.0 26 80.1 er 11 
1260. 33 28.9 3.04 “35.4 ct “93.0 wat +) 


FREQ VSWR USUR GAIN 


MHZ 1N QUT DE 
100. 1.1 on 10.2 
200. 1.1 1.0 10.3 
300. 1.2 7 10.2 
400. 1.2 S. 10.2 
500. 1.3 tt 10.2 
600. 1.2 id 10,2 
700. «1.3 i! 20.0 
00. 1.3 ae 10.0 
900. 1.3 2 | 10.0 
1000. 1.4 2.4006 «10.0 
1100. 1.6 1.5 ag 


Linear S-Parameters 


FREQ Sit set $12 Sze 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
2606. G5 “145.5 3.25 166.6 215 6.5) G2 118.9 
200. . 06 “130 en 3.26 £43.9 215 “11.4 Aa SS) 22.5 
300. 69 131.9 G.25 1eG.2 215 “16.5 62 24.3 
400. 16 “133.8 3.23 112.4% 215 22.6 . 04 oat 
500. ele -139.8 3.22 a7.3 ot “28.3 66 -51.8 
600. 213 152.1 a. 4 oo. 7 16 25.0 - 6. “Tet 
7Oo. eee “170.8 3.18 63.4 216 ~41.& . OE 106, 
£00. 12 163.6 3.17 45.0 217 “49.4 . 06 -154.2 
900. 213 1223.4 3.18 cé.2 .i7 See ia 16 
1000. Ae a 4.3 3.27 6.6 21k 68.5 16 13 
2160. 24 74.8 3.13 “13.9 19 -80.4 20 116. 
2200. oe ca.3 3.65 “35.5 22% 92.5 ~c4 94, 
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WJ-PA10-1 


10 TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 





e HIGH OUTPUT POWER: 

+22 dBm (TYP.) 

WIDE BANDWIDTH: 10-1000 MHz 
LOW VSWR: 1.6:1 (TYP.) 


oY = Fiz VOLTS 





CC 
Specifications* Outline Drawings 
Characteristics Typical Guaranteed PA10-1 


0°-50°C -54°C-+85°C 


0.450 
' = jaye 





0.200 0.025 (0.63) 
Frequency (Min.) 5-1100 MHz | 10-1000 MHz | 10-1000 MHz 6.08 7 
Small Signal Gain (Min.) 10.0 dB 9.5dB 9.0 dB 0.185 + 0.015 ele 0.018“ (0.45) DIA. 
(4.70) 11270) <4 PINS 
Gain Flatness (Max.) 0,2 Op +0.5 dB +0.7 dB 0200+0010 






DIA. B.C. 
50-OHM INPUT 


GROUND 
50-0HM OUTPUT 


Noise Figure (Max.) 8.5 dB 9.5 dB 10.0 dB 
Power Output at 1 dB Compression (Min.) | +22.0 dBm | +21.0dBm | +20.0 dBm + DC VOLTAGE 


VSWR (Max.) Input/Output 1.6:1 2.0:1 2.0:1 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


DC Current (Max.) at 12 Volts 98 mA 101 mA 106 mA 


* Measured on a 50 ohm system at +12 Vdc nominal. The WJ-PA10-1 is similar to the CPA10-1 
WJ-PA10 except its DC bias has been designed for +12 volt operation to yield +20 dBm : 
minimum output power opposed to +15 volts required on the WJ-PA10. 





Typical Intermodulation Performance at 25°C PRODUCT LABEL AREA 














= fh zo, TYP (2) PLACES 
Second Order Harmonic Intercept Point ...................+44 dBm (Typ.) be a ae ~ (9.52) 0.310 
, DC BIAS OUTPUT} (7.87) 
Second Order Two Tone Intercept Point...................+38 dBm (Typ.) 
F . Ee GND =e 
Third Order Two Tone Intercept Point....................+35dBm (Typ.) Car comer [ {0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
78) 0 460 0010. oc are 
Absolute Maximum Ratings MOUNTING (11.68 + 0.25) in ad 
e X SURFACE 0.180 fe MOUNTING HOLE 
Storage Temperature........................-2.....762°C to +125 °C _y (4.57) “1 reo 
Maximum Case Temperature................2.-.000e200ee222.. 100°C ee ae (4) PLACES 
: = | 320 + 0.01 
Maximum DC Voltage ................0.2. 0.00002 ee eee ee ee ee $16 Volts (20.57 + 0.25) alte os i eee 
: , ee (6.35 
Maximum Continuous RF Input Power........................ +17 dBm (2.41) (29) 
Maximum Short Term RF Input Power (1 Minute Max.).......... 100 Milliwatts DIMENSIONS ARE IN INCHES (MILLIMETERS) 
; + .015 (.38) UNLESS OTHERWISE SPECIFIED 
Maximum Peak Power ...................0. 0000200020222... ,.0.5 Watt 
( 3 MSEC Max. WJ-CPA10-1 is standard WJ-PA10-1 installed in miniature SMA connector housing 
ines . and guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film 
S’’ Series Burn-In Temperature (Case). ......................... 100°C Amplifiers “ee 


Proper heatsinking required to insure reliable performance. 


Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C Typical Automatic Test Data 
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WJ-PA12 


10 TO 1200 MHz 
TO-8 CASCADABLE AMPLIFIER 





@e HIGH OUTPUT POWER: 
+24.5 dBm (TYP.), Vec = 20 V 
e WIDE POWER SUPPLY RANGE: 
#17 TO 420 VOLTS 
e WIDE BANDWIDTH: 
10 TO 1200 MHz 
@e LOW VSWR: < 1.5:1 (TYP.) 


Specifications * 


Guaranteed 


Characteristics 0°-50°C -54°C- 


Typical 





Frequency (Min.) 


Small Signal Gain (Min.) 95 dB 8.5 dB? 
Gain Flatness (Max.) <+0.2 dB +0.7 dB 
Noise Figure (Max.) 8.5 dB 10.0 dB 
Power Output at 1 dB Compression (Min.) 

M ne TD V +22.5dBm | +20.0 dBm +19.5 dBm 

Vee V +24.5dBm | +23.0dBm | +22.5 dBm 
VSWR (Max.) Input/Output Ne 2074 2.0:1 
DC Current (Max.) 

At 15 V 95 mA 100 mA 105 mA 

At 20 V 130 mA 132 MA 134 mA 


*Measured in a 50-ohm system with ¥ ie = 15 V Nominal. 


Typical Intermodulation Performance at 25°C (Typ. @ +15 Vdc) 


Second Order Harmonic Intercept Point ...............-...006- > +45 dBm 
Second Order Two Tone Intercept Point.................-2200- +45.0 dBm 
Third Order Two Tone Intercept Point................-2-00005 +35.0 dBm 
Absolute Maximum Ratings 
Storage Temperature................. 002.002 eee eee -62°C to 125°C 
Maximum Case Temperature................ 0.000 eee ee ee eee 85°C 
Maximum DC Voltage ...4.. 064s sb ew ewe eee eae wees +22 Volts 
Maximum Continuous RF Input Power........................ +1/ dsm 
Maximum Short Term RF Input Power (1 Minute Max.).......... 100 Milliwatts 
Maxinium Peak POW! 2. 66. en Fok we alk ee wwe se eee ee Se ele oe 0.5 Watt 
(3 usec Max.) 
"S” Series Burn-In Temperature (Case) (At 15 Vdc)................ ats 85°C 


Proper heatsinking required to insure reliable performance. 


Weight approximately 2.0 grams (0.07 oz.) 
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+85°C 


5-1300 MHz | 10-1200 MHz | 10-1200 MHz 





Outline Drawings 


PA12 


0.450 
' | (ita ie Sie 


0.200 0.025 (0.63) 
(5.08) ae 
i | T 
0.001 
0.018 *h'n4, (0.45) DIA. 
ones 015] ee ais 
1 











DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


CPA12 





PRODUCT LABEL AREA 


_ 9.375 
TYP (2) PLACES 
0.500 0.460 j ™ (9.52) ) 0.310 


(12.70) iad DC BIAS OUTPUT| (7.87) 
| | 

















it) bh 
! i GN pein k erode 
4 Lr CONNECTOR A A 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES _. 0.460 
0.460 + 0.010 ™~ (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 
(4.57) || 14 2-56 UNC -2B X 0.15 DEEP 
{* 7% THREADED INSERT 
] “Gr. (4) PLACES 
0.810 + 0.010 1 
(20.57 = 0.25) le at 0,900 + 0.010 
0.095 - ee 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


WJ-CPA12 is standard WJ-PA12 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 
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15V 


GAIN - dB 








8 
10 50 100 300 500 700 900 1100 1300 
FREQUENCY - MHz 


Noise Figure 


NOISE FIGURE - dB 





100 300 500 700 900 1100 130 
FREQUENCY - MHz 


7 
10 30 50 


Power Output* 
15V 


POWER OUTPUT - dBm 





N 
ro) 
< 


POWER OUTPUT - dBm 





10 100 «36300 §=6500 )§=6©700)§=6—6900-)S 1100S 1300 
FREQUENCY - MHz 


*at 1 dB Gain Compression 


Output Power vs. Gain Compression 
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Typical Automatic Test Data 


FREQ USWP. USWR: GAIN 


i 
& 
Qo 
Cc 
4 
ion 
el 


200. G3 
200. G2 
360. Se 
400. 9.2 
S60. 32 

32 


2066. 
2168, 
1260. 


Canty 
136 ry 


8 
Oe Fa Po Ped Fo fed fod fed fod ed Pod ed fod 
see eeee ew ere © Bw we 
AGMA GHW OM MMM hy 
Ce Lee a Soa oS De OS De 
oe ee ec we we we we wee le 


OOM AWN Meee OO 
(na Oe ee ee re 


1) bs be he be ee 


Linear S-Parameters 


Vcc = 20 V 


PREG 
MHC 


100. 
oe. 
300. 
400, 
500. 
600, 
Tea, 
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900. 
100. 
1100. 
170. 
1300. 
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it 


De Pa fe be fe foe fo pk oe fod fod Be Be 
Meh Cefn matt 
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“4 


feo fo oe fe fe fe pe ee ee Pe ee we 
o ef e ee» e © © © © 2 & @ © 


CN fe 0 Tia ee pe pe ee ee Te pe 
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Linear S-Parameters 


FREG 
MHS 


MAG 


odd 
whee 


"ANG 
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5] 


. He, 


’ 

t 

‘ely ie 
Ai 

ey 





100. «608 164.4 2.92) 168.900 IT 4.7 63 174.3 a. See ee feo: Se ao sh 
Zoo. 69 -153.3 2.89 146.4 Ji? “9 2 172.5 “00, aa). ioe 1964 a re * ae 
300. 09 -143.5 2.99 135.1 si? “9.9 62 -136.7 pinto ea pee rae! er. * aie Oe 
400. 100 138.5 2.89 128.1 17 13.6 .04 ~105.6 SOK. ie -!a4l9 tGelt. ie eee 
SOO. 110 ~1397.7 2.88 108. € 17 017.8 65 -95.1 500. igs Sue A oat Nao Ae A 
600. 1200 142.1 2.87 94.7 18 22.4 a7 168.1 00. iP et4elg ana I> age aS 
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908. 14 167.7 2.85 48.2 19000 38.2 13 178.3 ‘DOG: ok 183.6 2Lal na Se. eae a * ae 
1660. 16 143.1 2.96 32.3 260 © 44.9 16 169.5 iO: he eG, aoa a Rte | “cea 4 
1100, 19 119.9 2.85 15.9 a1 ~S3.2 20 153.3 pert pees 102. ay maa er a ae 
1260. 22 95.1 &.82 “1.9 22 8-62.08 24 138.3 1300. rae se 4 flat lise Re ee rps 
1300. . 26 68.6 2.79 20.3 23 «+785 28 122.1 “400. ae ae Bee Ae a po ee =. 
1400, 32 40.0 2.70 39.5 23 = -85.6 .29 163.8 Toon. pe Ce 4s. on Pee eae aie aes 
1506. 40 e7 250 -59.4 23 -98.6 .28 82.3 ies ss — eee aie ce pe 


Vec = 15 V TYPICAL CASCADED Vcc = 15 V 
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Linear S-Parameters 
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Linear S-Parameters 
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WJ-PA12-1 


10 TO 1200 MHz 
TO-8 CASCADABLE AMPLIFIER 





@ HIGH OUTPUT POWER: 
+22 dBm {TYP} Al 12 VOLTS 
Vcc 
e WIDE BANDWIDTH: 10-1200 MHz 
@ LOW VSWR: < 1.5:1 (TYP.) 
e Vcc =12 VOLTS 





Specifications * Outline Drawings 





Guaranteed PA12-1 


Characteristics Typical 
a 0°-50°C -54°C-+85°C 





Frequency (Min.) 5-1300 MHz | 10-1200 MHz| 10-1200 MHz 0) 










Small Signal Gain (Min.) 9.0 dB 8.5 dB 8.0 dB 0.85001 
Gain Flatness (Max.) +0.2 dB +0.5 dB +0.7 dB 0.300 + 0.010 
DIA. B.C. 
Noise Figure (Max.) 8.5 dB 9.5 dB 10.0 dB 50-OHM INPUT 50-0OHM OUTPUT 
0.033 
Power Output at 1 dB Compression (Min.) | +22.0 dBm | +20.0dBm | +19.5dBm ene WoLTARe (0.84) 


45° + 3° 
VSWR (Max.) Input/Output 1.521 2.0:1 2021 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


DC Current (Max.) at 12 Volts 97 mA 101 mA 106 mA * 005 (.13) UNLESS OTHERWISE SPECIFIED 
*Measured in a 50-ohm system at 12 Vdc Nominal. CPA12-1 
Notes: 0.820 


1. The WJ-PA12-1 is similar to the WJ-PA12 except its DC bias has been designed for +12 volt 


operation to yield +20 dBm minimum output power as opposed to +15 Volts required on the 
WJ-PA12. 





PRODUCT LABEL AREA 


0.375 
~ 9:52) TYP (2) PLACES 


0.500 0.460 












Typical Intermodulation Performance at 25°C (12.70) (11.68) sowace OUTEK Een 
Second Order Harmonic Intercept Point .................. +45dBm (Typ.) FAP ow sent) aan 
F 0.45 
Second Order Two-Tone Intercept Point.................. +39 dBm (Typ.) 0.310 INPUT SMA.IACK (FEMALE (11.43) 
Third Order Two-Tone Intercept Point................... +32dBm (Typ.) TOD ain na ~ 0,60 
come ase 
- : MOUNTING HOLE 

Absolute Maximum Ratings }__ (4.87) “Vg” 2-56 UNC -28 X 0.15 DEEP 
Storage Temperature..................0 00000000... . 62°C to +125°C \(— (4) PLACES 
Maximum Case Temperature......................0.202222.2.. +100°C (20.57 + 0.25) ey 0.250 (8.12 + 0.25) 

a es 
Maximnunr DC Voltage ... ee ee ee ote ee ss £16 Volts easy 
Maximum Continuous RF MIPGChOWer. <5. oo 2 he ee a ds oo eee F1/ CBM DIMENSIONS ARE IN INCHES (MILLIMETERS) 

i Z ae + .015 (.38) UNLESS OTHERWISE SPECIFIED 
Maximum Short Term RF Input Power (1 Minute Max.).......... 100 Milliwatts 
Maximum Peak Power tet c 6 8) se ee Se et ee ee 6 et 8 we wee Se em wee Ve we Se 0.5 Watt WJ-CPA12-1 is standard WJ-PA12-1 installed in miniature SMA connector housing 


and guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film 


(3 usec Max.) Amplifiers. 
“S"’ Series Burn-In Temperature (Case). .................222-.4.+. 100°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C 
Gain Noise Figure VSWR 
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Typical Automatic Test Data 


Vec = +12 Vde Linear S-Parameters 


PRE Lisbl be i bal cd Lehi td bh‘ L! ad wel vic Sake’. 

i ae if LIL Lh: rip Pipa: a Pipa: ipa: Pipa: Hit: a of 
Teak, tae zekt A PRALY, o Lie: “fi elst cn SE: Pr4ai .ié &.e bd vik 
a SS tere tik “a4 chi, o bie! sat re ae wy re .2k& ti. . Be 96.5 
A ac! Dee de Pi ul SU Sk see, g ie oe ee ea iss . Hig 69.3 
bbs, Bia tal fois hk, ae “i4d.c OS as a Pe cea ap | KE: eee, 
mh, i.4 Bei wee mhtkt, o BEY “Lea cl MG te cae ced ahs aru 
ERR, i. ee Wee that, est “te D ee Pa. 4 re tne tt i ~L1le.4 
a SS tae bia A. 2 reas, ee, Ga ke Raa te. eS, Ae Sag it =o. 
ethaba. anes i. wu hy, cl Litea eed tes eae ies La’ -t7.e 
“ARI, ee Sew ea “a, atts Pee. bt rege ad ile. Ae, 240 it a a 
Phik, res tok eb Thibe, etl S te i cu. tt piel wnt d Jew d sce tree 
Pikin, re Lat a Liew, eee a Ia os the! thee see Je. oes L682 
cc hakt, Lek Bt eet! teh, c+ it. 2 fore ‘ae. 4 Pe Gee ocr 144.0 
2th, Ze te ek Pith, Pe ae tc. 2 weil mis v4 21.4 ee Eline 
thik, 24h 4.0 eure Ba aS et. tf th eee 
1 pal By * a De engttt, a oo pe Le ot i4.4 we 4, 2.3 


339 


WJ-PA15 


10 TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 





® HIGH OUTPUT POWER: 27.0 dBm (TYP.) 
10-500 MHz 

HIGH THIRD-ORDER I.P.: +388 dBm (T YP.) 
HIGH GAIN: 13.5 dB (TYP.) 
NOISE FIGURE: 6.0 dB (TYP.) 
HIGH OUTPUT POWER AT Vee 
>23 dBm 

® HIGH DYNAMIC ARTICULATION +118 dBm 


= Te WO Lilo 


Specifications* 


Guaranteed 


Characteristics ° ° ° o 
0 -50C -54C-+85C 


Typical 





Frequency (Min.) 5-1100 MHz 10-1000 MHz 10-1000 MHz 
Small Signal Gain (Min.) 13.5 dB 12.5 dB 12.0 dB 
Gain Flatness (Max.) <+0.3 dB +0.5 dB +0.7 dB 
Noise Figure (Max.) 
30-500 MHz 6.0 dB 7.0 dB 7.5 dB 
10-1000 MHz 7.0 dB 8.5 dB 9.0 dB 
Power Output at 1 dB 
Compression (Min.) 
10-500 MHz 26.0 dBm 25.5 dBm 
500-1000 MHz 23.5 dBm 23.0 dBm 
VSWR (Max.) 
Input 2.0:1 
Output ERS bs 
DC Current (Max.) at 15 Volts 227 mA 
*Measured in a 50-ohm system at 15 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept POINT ses cee ees 245 dBm (Typ.) 
Second Order Two Tone Intercept Point. .............000. 240 dBm (Typ.) 
Third Order Two Tone Intercept Point...............220- +38 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature................. 0.00 eee eee -62°C to +125°C 
Maximum Case Temperature.................. 00.000 eee eee ee eee 85°C 
Maximum DC Voltage . . 2 fcew he's c Sa he bc Scan ea eae i ees. +17 Volts 
Maximum Continuous RF Input Power........................ +17 dBm 
Maximum Short Term RF Input Power (1 Minute Max.).......... 100 Milliwatts 
Maximum Peak Power...) 4.6 c nds beac tcadwe eee disccaaun 0.5 Watt 
(3 usec Max.) 
"S"’ Series Burn-In Temperature (Case). ............2........00000. 85°C 


Proper heatsinking required to insure reliable performance. 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 
PA15 


0.450 
' os lo ae 


0.200 0.025 (0.63) 
I 


er DIA. 
—~<— 4PINS 


tte 300 Nees 
(1270 


0.300 + 0.010 
DIA. B.C 





50-OHM INPUT 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


CPA15 
_. 0.820 
i ~ | (20.82) 
1.000 gi 
(25.40) 
A PRODUCT LABEL AREA 








0.375 
— cae i = (6 ga) TYP (2) PLACES ba 


(12.70) (11.68) DC BIAS aid (7.87) 


A A 0.450 
(11.43) 





[ GND 
RF CONNECTOR 

0.310 INPUT SMA JACK (FEMALE) 
(7.87 (2) PLACES 

0.460 + 0.010 


MOUNTING (11.68 + 0.25) a 
SURFACE 








0.460 
™ (11.68) 
MOUNTING HOLE 
2-56 UNC -2B X 0.15 DEEP 


THREADED INSERT 
(4) PLACES 


i: 
810 = 0.01 x 
0.320 + 0.010 
7 + 0.25) a (8.12 + 0.25) 
aa (6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 





Typical Performance at 25°C 


Gain Power Output* Intercept Point 


w 


14 


13 


GAIN - dB 





12 20 





POWER OUTPUT - dBm 


10100200 400 600 800 1000 1200 10100 200 400 600 800 1000 1200 
FREQUENCY MHz FREQUENCY - MHz 





INTERCEPT POINT - dBm 


: 
at 1 dB Gain Compression aALORBER 
Noise Figure 3p DWO-TONE 


10100 200 400 600 800 1000 1200 
FREQUENCY - MHz 
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NOISE FIGURE - dB 
ao 


10100 200 400 600 800 1000 1200 
FREQUENCY - MHz 





0 
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Typical Automatic Test Data 
Vec = +12 Vde Vec = +15 Vde 


FREGUEMCY WSR YVOWR GAIN FREGUENMC VSWR VSWR GAIN 
MH2 IN QUT DB MHZ IN OUT DB 
a. 1.36 1.38 12.9 3.8 1.43 1.59 12.8 

18.8 1.26 1,22 13.1 16.4 1.29 1.30 13.1 
38.8 Lse5 1.14 13.2 8.8 1.25 1.16 13.3 
166.68 1.25 1.18 13.2 188.8 1.25 1.18 13.2 
268.8 1.26 1.25 13.2 268.8 1.26 1.23 13.3 
388.6 1.26 1.37 13.2 368.8 1.26 1.34 13.3 
466.8 1.27 1.55 13.2 460.8 1.25 1.48 13.3 
386.6 t.29 1.69 13.2 saa. 8 Lier 1.61 13.4 
660.8 1.24 1,65 13.1 668.6 1,21 1.61 13.3 
788.8 1.29 1.79 13.2 708.8 1.24 1.69 13.4 
868.8 1.38 1.96 13.1 388.8 1.3 1.7s 13.4 
368.8 1.47 2.82 13.2 966.6 1.41 1.95 13.5 

1968.6 Pes 2.85 13.6 1968.4 1.55 1.99 13.3 

1168.6 1.98 2.29 13.6 1168.8 1.89 2.26 13.3 

1268.8 2.14 2.29 terr 1268.8 2,84 2.27 13.2 


Linear S-Parameters Linear S-Parameters 


FREGUEHCY S11 Sel Sl2 Seco FREQUEN Si sel $12 See 
MH2 MAG ANG MAG ANG MAG AHG MAG AHG MHZ MAG ANG MAG ANG MAG ANG NAG ANG 
2.8 8.152 =119 4.46 ~1é67 H.13 f2 A.,159 134 3.4 8.178 -109 4.55 ~164 6.12 16 6.228 134 

18.4 @.116 -145 4,53 -172 8.13 a B.898 142 16.8 8.126 “139 4,53 ~LF1 8.13 ti H.132 135 
oH. 8 Bu i201 -178 4,56 175 8,13 aay. A. Be? “Lis 38.8 @.111 -169 4.61 176 4.13 <3 8,874 17 
188.8 G@.1le 17s 4.59 164 4.13 -6 a. ae4 -155 186.8 @.112 178 4.68 165 @.13 -6 4.854 -162 
268.8 @.116 ce 4.55 151 8.13 ~le2 B.1i2 ~14e 268.6 @.116 176 4.63 151 6.13 =z 8.184 -149 
308.6 M.116 17é 4.56 133 8.13 ~15 B.157 -143 368.8 @.115 178 4.61 134 @.13 -19 8.145 -143 
408.68 @.119 178 4.53 1193 8.13 -23 H,216 ~147 458.6 4.113 165 4.63 126 8.13 ~24 8,135 -148 
388.6 8.128 165 4.56 141 8.13 -38 6.255 -158 368.8 4.118 161 4.67 182 6,13 =31 aos -149 
68.8 8.183 166 4.54 ar a.i4 =r 8.255 -163 668.8 8.896 168 4.64 ag 6,14 “Sr 8.233 Loe 
Foe, 8 @.127 17? 4.56 59 8.14 -42 O,282 -1? 768.8 @.167 175 4.66 t B.14 —44 8.257 =173 
SH. 8 8.159 =172 4.51 ks) B.14 43 8,381 “179 $68.8 8.155 -168 4.67 a7 @.14 -44 8,251 =r 
968.8 @.191 “170 4.55 358 H.14 ~S6 4.335 178 968.8 8.171 “165 4.71 48 B.14 -56 8.322 “179 

1868.8 4.2468 =176 4.47 21 8.15 -59 8.344 164 1688.6 @.217 at ge | 4.64 a4 @.14 -68 8.332 169 

1168.8 8.329 178 4.44 3 H.15 =o A. 393 145 1166.6 8.367 174 4.61 is 8.15 “Te @, 386 158 

1268.8 4.363 161 4.38 “14 H.16 sat 4.393 123 1268.6 H.342 165 4.57 -12 8.15 =——s 8.389 12? 
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WJ-PA37 


200 TO 2000 MHz 


TO-8B' CASCADABLE AMPLIFIER 





®@ HIGH DYNAMIC RANGE: +122 dB 
(1 MHz BANDWIDTH) 

® HIGH OUTPUT LEVEL: +23 dBm 
beer) 

® HIGH THIRD ORDER INTERCEPT 
POINT: 38 dBm (TYP.) 

@ NEW STATE-OF-THE-ART GaAs FET 
TO-8B AMPLIFIER 

@ LOW NOISE: 3.5 dB (TYP.) 


Specifications * 


Characteristics Typical 





Frequency (Min.) 
Small Signal Gain (Min.) 9.5 dB 
Gain Flatness (Max.) +0.5 dB 
Noise Figure (Max.) <4.0 dB 


Power Output at 1 dB 200-1000 23.0 dBm 
Compression (Min.) 200-2000 22.0 dBm 


VSWR (Max.) Input/Output 1.721 


DC Current (Max.) at 15 Volts 175 mA 


*Measured in a 50 ohm system at +15 Vdc Nominal 
1. TO-8B is larger than standard TO-8 package. 


Typical Intermodulation Performance at 25°C 
onaed Se teeatae din aed ok a Oe 45 dBm (Typ.) 


Second Order Harmonic Intercept Point 


Guaranteed 
0°-50°C 


8.0 dB 


+0.8 dB 


5.0 dB 


22.0 dBm 
20.0 dBm 


20 


180 mA 


-54°C-+85°C 


100—2000 MHz | 200—2000 MHz | 200—2000 MHz 


7.5 dB 


+1.0dB 


0.5 dB 


21.0 dBm 
19.5 dBm 


22.1 


184 mA 


Second Order Two Tone Intercept Point.................... 40 dBm (Typ.) 
Third Order Two-Tone Intercept Point ..................... 32 dBm (Typ.) 


Absolute Maximum Ratings 


otorage Temperature. ise cs we ee owe Be ds de he -62°C to +125°C 
Maximum Case Temperature ....... 0.0000 e eee eee ee ee ee ee eee 85°C 
maximum OC VOlMAGE 2.4.56 5 Se ee dee bee ba es sh ee +17 Volts 
Maximum Continuous RF Input Power ..............cccc0aee 50 Milliwatts 
Maximum Short Term RF Input Power (1 Minute Max.) ......... 100 Milliwatts 
wMaxaniam Peak POWSP «oo. kek ee ew ede See ae wa we es 1 Watt 


(3 usec Max.) 


“S" Series Burn-in Temperature (Case)............20 0c ee euuueuae 85°C 
Proper heat sinking required to insure reliable performance. 


Weight = approximately 3.0 grams (0.11 02.) 
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Outline Drawings 


PA37 
0.450 
' os a 
0.200 0.025 (0.63) 
(5.08) i Li 
I T 





0.018 bye (0.45) DIA. 
< 4PINS 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


CPA37 
|_. 0.820 
' ~ | (20.82) 
1.000 qi 
(25.40) 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CPA37 is standard and WJ-PA37 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 
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Typical Automatic Test Data 


Voge = +12 Vde Vee = +15 Vde 
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WJ-PA3S 


200 TO 2000 MHz 
O-8 CASCADABLE AMPLIFIER 

































® WIDE BANDWIDTH 
® HIGH OUTPUT LEVEL? 424.0 dBmiLYe. 
@ GaAs FET AMPLIFIER 
@ LOW NOISE: 4.0 dB (TYP.) 
® HIGH TRIRD GCRDER INTERCEPT POINT 
Specifications * Outline Drawings 
ad G teed 
Characteristics Typ. 0° Peers eo PA38 
Frequency (Min.) 200-2400 MHz | 200-2000 MHz} 200-2000 MHz Y 
| 08) 
Small Signal Gain (Min.) 10.0 dB 8.5 dB 8.0 dB i 
0.185 + 0.015 
Gain Flatness (Max.) 2.3 0B +.7dB +1.0 dB (4.70) 
0:00 +0010 
Noise Figure (Max.) 40 dB 4.7 dB 5.2 dB ar a | 3 San ene 
Power Output at 1 dB 
Compression (Min.) 24.0 dBm 22.9 0Bm 22.0 dBm + DC VOLTAGE 
VSWR (Max.) 
. DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Input 2.0% + 005 (.13) UNLESS OTHERWISE SPECIFIED 
Output 2.0" 
CPA38 
DC Current (Max.) at +15 Volts 160 mA i (20.82) 
. 1.000 
*Measured in a 50-ohm system at +15 Vdc Nominal. (25.40) 
PRODUCT LABEL AREA 
‘ —<-375 typ (2) PLACES 
Typical Intermodulation Performance at 25° 270) (11-68) ne 0.310 
> - DC BIAS OUTPUT ih 
Second Order Harmonic Intercept Point .....................65 dBm (Typ.) as GND ed) 
Second Order Two Tone Intercept Point.....................60dBm (Typ.) 0.310 INPUT SMA JACK (FEMALE) ae 
Third Order Two Tone Intercept Point ......................39dBm (Typ.) ON acne GIO jas certs 
MOUNTING (11.68 + 0.25) 
—— (a5) > 56 UNC 28 X 0 15 DEEP 
Absolute Maximum Ratings | Ngee aaa 
Storage Temperature. ................ 00.00 e ee eee. . 62°C to +125°C (20.57 = 0.25) i. 0.250 preety 
Maximum Case Temperature................ 0.00 ce eee eee eee eee. BB°C (2.41) (©99) 
Maximum DC WONGGO «i uw sales hod bk ad oe ww 5S Dew oe wo Dew arent SEO Vos DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 
Maximum Continuous RF Input Power.......................50 Milliwatts 
Maximum Short Term RF Input Power (1 Minute Max.)........... 100 Milliwatts 
Maximum Peak Power ................0.0 0000000 ee eee eee aeees | Watt 


(3 usec Max.) *WJ-CA PA38 is standard. 
cece cece teen eee ee eee. . 85°C — *WJ-PA38 installed in miniature SMA 
connector housing and guaranteed over 


0°C to 50°C temperature range. 


“S”’ Series Burn-In Temperature (Case) . . 


Weight = approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C 


Gain 
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Typical Automatic Test Data 


Vec = +15 Vdc 
FREQUENCY YUSWR VSWR GAIN 
MHz IN OUT DB 
100.@ peed 1tz 10.7 
200.2 hee Mee 10.8 
502.0 ed Lee 10.8 
1000.0 1.3 | pe | 10.6 
1500.2 1.4 2 10.2 
2002.2 1.3 1.5 9.9 
2200.0 3 ee 9.8 
Vec = +12 Vdc 
FREQUENCY USWR USWR GAIN 
MHz IN OUT DB 
100.2 1.4 Diack 10.6 
200.0 Pad 1 23 10.7 
580.0 1.3 tere 10.7 
1000.2 1S Nerd 10.5 
1520.2 eee 1w3 10.9 
2000.0 1.3 1.6 9.8 
2200.0 lez ha? 9:8 
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Noise Figure 
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*at 1 dB Gain Compression. 
Linear S-Parameters 
FREQUENCY S11 S21 S12 
MHZ MAG ANG MAG ANG MAG 
102.2 .163 -36 3.409 178 128 
2020.0 2135 -31 3.468 164 127 
502.0 ~116 -28 3.456 132 125 
1000.0 .144 -52 3.376 78 122 
1502.2 .165 -93 3.225 2 116 
2200.2 119 -153 x ees (ee -27 112 
2200.0 Oe be 149 3.280 -49 113 
Linear S-Parameters 
FREQUENCY Sit S21 $12 
MHZ MAG ANG MAG ANG MAG 
102.2 .163 -33 3.383 ile ag .125 
200.0 . 148 -28 3..437 163 124 
500.2 ~123 -2 3.421 130 lad 
1200.2 . 148 -S3 3.334 78 ~122 
1500.2 .168 -94 3.179 rae | .12@ 
2020.2 alist -152 3.074 -26 ea 
2200.0 .11@ hay 3.073 -48 sleet 
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WJ-PA38-2 


100 TO 2600 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ ULTRA WIDE BANDWIDTH:100-2700 MHz(TYP) 
® HIGH OUTPUT LEVEL: £23.4 dBm (TYP.) 
@ GaAsFET AMPLIFIER 
@ HIGH THIRD ORDER INTERCEPT POINT: 
Se Omir | tt) 




























Specifications * Outline Drawings 
oo) ; Guaranteed 
Characteristics 0° -50°C 564°C - +85°C PA38-2 
Frequency (Min.) 200-2800 MHz] 200-2600 MHz} 200-2600 MHz | sa OA 
Y F 
0.200 pes (0.63) 
Small Signal Gain (Min.) 8.5 dB 7.5 dB 7.0 dB 6) _}__ + 
+0.001 
Gain Flatness (Max.) +.2 dB +.7 dB +1.0 dB 0.185 +0015 _| 8018 6,092 045) DIA. 
(470) (1270) 4 PINS 
DIA. 
Noise Figure (Max.) 
200-2600 6.0 dB 
Power Output at 1 dB 
Compression (Min.) 23.5 dBm 22.0 dBm 21.4 dBm 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
VSWR (Max.) + 005 (.13) UNLESS OTHERWISE SPECIFIED 
Input ZANT 
Output 2.0:1 
DC Current (Max.) at +15 Volts 160 mA CPA38-2 ae 
*Measured in a 50-ohm system at +15 Vdc Nominal. Bee) 
Typical Intermodulation Performance at 25°C PRODUCT LABEL AREA 
sain. ides erie TYP (2) PLACES 
Second Order Harmonic Intercept Point .................... 05 dBm (Typ.) (12.70) (11.68) DC BIAS vial (87 
Second Order Two Tone Intercept Point..................00-. 48 dBm (Typ.) ' 
. a th pi es |j—— 
Third Order Two Tone Intercept Point..................00. 32 dBm (Typ.) a CONNECTOR AE 0.450 
0.310 INPUT! Car a (11.43) 
Absolute Maximum Ratings voumwe 9 0.010 = (1168) 
. 7 SURFACE | 0.480 MOUNTING HOLE 
ROCIO OUR RUNO ae ly) ie 4 He ee ee ee a 62°C to +125 C y (4.57) gee ee ly UEP 
MaMtHUIN Case TOMPOIGHNG | sca. Se i eee RE Kees ee ee we 85°G ' as PN PLACES 
Masini DG VONN 4.2 nai ew see kone THe Ce ee ee ee +16 Volts tosr e297 | psy at rea ath 
Maximum Continuous RF Input Power. ..............000500- 50 Milliwatts ve (6.35) a 
Maximum Short Term RF Input Power (1 Minute Max.)........... 100 Milliwatts ; : 
Maximum Peak POW6r . 666 ce ee ee ee ee a ee 1 Watt © TH L-98) UNLESS OTHERWISE SPECIFIED 
(3 usec Max.) 


'S’’ Series Burn-In Temperature (Case)... 1... 2.02.00. ee ee ee ee ee ee 85°C 
Proper heat sinking required to insure reliable performance. : 


*WJ-CPA38-2 is standard and WJ-PA38-2 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range See Cascaded Thin Film Amplifiers. 


Weight = approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C 
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Power Output* 
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Typical Automatic Test Data 
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Linear S-Parameters 


FREQUENCY 


MHZ 


SSSSseeesesesOasSESSSBSSSSSSSBSESSSS 


$11 


MAG 


157 
£124 


Linear S-Parameters 


FREQUENCY 


MHZ 


100. 
200. 
300. 
400. 
500. 


Sees ae seqeseqqsqqgess0eqsseoescesecqeoqoqncssaesa 


Sit 


MAG 


.155 
.128 


NPM PNM PPI Ph MN AN PN PD PD op Po pg Po oP Po or Pho Po Po oP 


NM N PAP NNN mM NPN Nh PD Po PJ Po PP NP ON oP oP 
e 8& @ 8 @ @ #@  @  @ 86  e@  @ oe  @  o«# oe  « s . ss « e s e a ese ele 


WN 
> 


35 
135 


132 
129 


120 


123 


-120 
119 


$22 
MAG ANG 
eli2. P52 
102 7a 
095 162 
. 090 156 
097 150 
101 143 
102 138 
. 100 135 
.099 133 
.096 133 
i035 135 
117 131 
122 132 
.128 133 
oh33 133 
149 132 
159 129 
169 126 
.178 122 
184 116 
. 188 113 
A > We 11 
aol 104 
222 95 
sets B84 
210 78 
204 69 
197 63 
$22 
MAG ANG 
~131 -158 
122 177 
Pe | 162 
~116 155 
0 eee 147 
chet 14] 
eles 137 
12) 133 
120 131 
118 129 
118 13@ 
. O96 138 
102 141 
110 143 
eiZZ 143 
135 143 
147 140 
.159 137 
171 133 
.178 127 
.185 124 
.195 121 
207 115 
222 110 
235. 99 
2354 89 
2226 81 
e229 74 


349 








WJ-PA48 


1.0 TO 4.0 GHz 
TO-8B CASCADABLE AMPLIFIER 


ULTRA-WIDE BANDWIDTH: 1-4 GHz 

HIGH OUTPUT POWER: 25.0 dBm (TYP.) 

MEDIUM GAIN: 16.0 dB (TYP.) 

GaAs FET AMPLIFIER 

PA48-1: +12V AMP WITH SAME RF SPECS AS PA48 





Specifications 

— ; Guaranteed 
Characteristics Typical 0° - 50°C 54°C - +85°C 
Frequency (Min.) .8-4.2 GHz 1.0-4.0 GHz 1.0-4.0 GHz 
Small Signal Gain (Min.) 16.0 dB 14.0 dB 13.5 dB 
Gain Flatness (Max.) +4 dB +.7 dB +.8dB 
Noise Figure (Max.) 5.5 dB 7.0 dB 7.5dB 


Power Output at 1 dB 


Compression (Min.) 24.0 dBm 22.5 dBm 21.5dBm 
VSWR (Max.) 
Input 220) 
Output i ag, 
DC Current (Max.) at +15 Volts 245 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ................... +50 dBm (Typ.) 
Second Order Two Tone Intercept Point................... +45 dBm (Typ.) 
Third Order Two Tone Intercept Point ..................5- +34 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature... .........2.. 2.0.0.0 cee eee eee -62°C to +125°C 
Maximum Case Temperature............... 2.0000 ee eee eee ee eee 85°C 
Maximum DC Voltage... cc ee ew ewe eee +16 Volts 
Maximum Continuous RF Input Power........................ +17 dBm 
Maximum Short Term RF Input Power (1 Minute Max.).......... 100 Milliwatts 
Maximum Peak Power ................. 0.00 eee eee eee eens 1/4 Watt 
(3 usec Max.) 
S$” Series Burn-In Temperature (Case). ...............0 000 eee eee 85°C 


Weight = approximately 3.0 grams (0.11 02.) 
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Outline Drawings 


PA48 


0.600 + 0.002 
(15.24 + 0.05) 
DIA. 





+0.001 +0.02 
0.018 _9 ogo (0-46 _9 95 ) DIA. 
4 PINS 
INPUT GROUND 










OUTPUT 


(io ait 25) oa 6 6 


DC VOLTAGE 0.031 
(0.79) 


0.820 
(20.82) 


| 





PRODUCT LABEL AREA 


___ 0.375 
0.500 0.460 : (9.52) TYP (2) PLACES aae 


(12.70) (11.68) DC BIAS wee (7.87) 


A A 0.450 


(11.43) 








[ GN 
RF CONNECTOR 


0.310 INPUT SMA JACK (FEMALE) 
(2) PLACES 


(7.87) 
0.460 + 0.010 Lae 
a aeee (11.68 + 0.25) 
0.180 . 









0.460 
™ (11.68) 
MOUNTING HOLE 
2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
(4) PLACES 


y Gi 
0.810 + 0.010 ff tt 0.320 + 0.010 





(20.57 + 0.25) 0.250 (8.12 + 0.25) 
o. ri (6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


WJ-CA PA48 is standard. 
WJ-PA48 installed in miniature SMA connector housing and guaranteed over 
0°C to 50°C temperature range. 


Typical Performance at 25°C Typical Automatic Test Data 
Gain V_.=+15 Vde 

















cc 
FREQUENCY VSWR W SHR GAIN FREQUENCY VSWR VSWR GAIN 
MHz IN CIT DE MH2 IN ouT DB 
800.6 1.1 1.1 1g.4 2560.6 1.8 1.3 15.8 
300.0 1.2 12 16.4 2600.6 1.8 1.2 15.8 
1900.6 1.3 1.3 16.4 2700.6 1.8 1.1 15.8 
8 1.0 2.0 3.0 4.0 4.2 1160.4 1.3 1.3 16.4 2300.6 1.3 ii 15.8 
7 1200.6 1.2 1.3 16.4 2908.0 1.8 ied 15.8 
FREQUENCY - GHz 1300.6 1s2 we 16.4 2000.0 1.7 1.1 15.9 
: . 1400.4 oe 1.4 16.4 3100.6 1.6 (22 16.0 
Noise Figure 1500.6 1.1 1.5 16.4 3200.6 1.5 iv? 16.1 
1608.6 1.1 1.5 16.4 3360.0 1.3 1.3 16.2 
60 1700.0 1.2 1.5 1623 3400.6 Le 1.3 16.2 
ao” 1800.6 2 1.5 16.3 3500.0 1.1 1.4 16.4 
a) Veg = +12 Vde 1908.0 1.3 1.5 16.2 3660.6 1.6 1.4 16.5 
ai NX 2608.6 1.4 1.5 16.1 3788.6 1.8 1.4 16.6 
co «2.0 ~<a SR 2100.4 1.4 1.5 16.6 3300.6 it 1.3 16.6 
> 2200.8 1.5 1.4 16.0 3906.6 1.1 1.3 16.5 
© Satie 2300.6 1.6 1.4 15.9 4600.6 1.0. 1.3 16.4 
“ 40 Bites wal 2400.0 1.7 1.3 15.8 4109.6 1.1 t.2 16.2 
uu 4206.0 1.3 1.1 15.9 
2” 
o 
= 30 — 
8 1.0 2.0 3.0 4.0 4.2 Linear S-Parameters 
© 69 FREQUENCY S11 S21 S12 $22 
as MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
ce sa0.0 as? an 6.628 21 .828 6s 6935 -154 
> 5.0 900.6 @97 122 6.643 -16 .a28 41 985 158 
o 19d0.0 119 116 6.645 -33 £027 20 w112 «144 
re 1160.6 12606185 6.639 -55 O26 2 126 ©6135 
Ww 40 1200.6 .101 91 6.639 -75 625 -14 145 136 
= 1360.6 .a74 72 6.631 -33 6425 -26 161-124 
S 1400.6 6449 37 6.626 -111 6424 -42 .17 113 
3.0 1500.0 6839 -32 6.612 -129 6923 «6-55 £199 06112 
‘ 1660.4 6853 -84 6.582 -145 823 -67 201 «106 
8 1.0 2.0 3.0 40 4.2 1700.0 .079 -113 6.552 -162 .022 -7¢ .208 166 
FREQUENCY - GHz 1860.4 £165 -132 6.511 -177 6021 -89 ol 34 
1900.4 .133 -148 6.453 168 6920 -100 2218 Be 
2000.0 155 -162 6.407 153 6820 -116 L202 $2 
Power Output* 2100.8 .166 -178 6.314 137 619-121 £194 7? 
2200.6 192 ©6168 6.277 123 .G18 -131 2181 72 
2200.0 6223 «157 6.228 108 G17) -141 .164 6e 
2400.4 6252 06148 6.188 94 .816 -156 6143 65 
2500.0 6274140 6.167 79 .016 -160 118 63 
2600.6 287 1392 6.150 és .815 -176 .O93 é4 
2708.6 297 126 6.146 51 6014 -178 .069 ? 
2300.0 62960126 6.143 37 13 173 .O51 a1 
2900.0 628300115 6.183 23 B12 165 £656 122 
3008.6 .259 108 6.229 8 612 «154 6066 ©6142 
3160.6 2330104 6.294 3 .O12 «146 6989 6149 
3200.6 .189 98 6.382 -22 B12 136 116 ©6156 
3300.6 114? 90 6.476 +37 G11 9-126 127) «149 
3400.8 .107 a4 6.551 -53 G11 114 1410 147 
3500.8 L862 ee 6.642 -7a 6416 102 £150 ©6144 
8 1.0 2.0 3.0 4.0 4.2 3606.6 .819 96 6.705 -#°7 .018 96 6153 148 
FREQUENCY - GHz 3700.6 -612  -186 6.743 -105 G09 76 2153 37 
3200.6 6829 -162 6.744 -123 005 61 145 «134 
3900.0 6828 -165 6.708 -142 .808 42 1370 (131 
4000.0 805 25 6.638 -163 808 24 119 136 
4100.0 ase 15 6.477 176 . 808 -1 6691 132 
4200.0 1150-14 6.203 153 .O07 8-36 Bet 152 





8 1.0 2.0 3.0 4.0 4.2 
FREQUENCY - GHz 
*at 1 dB Gain Compression 





8 1.0 2.0 3.0 4.0 4.2 
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Typical Automatic Test Data (continued) 


= + 
Vee 12 Vde 
FREQUENCY VSWR 
MHz IN 
806.6 1.1 
9606.8 1.2 
1666.86 1.3 
1169.6 1.3 
1268.6 1.2 
1366.6 1.2 
1460.6 1.1 
1506.6 1.1 
1666.8 tet 
1766.8 1.1 
1860.6 1.2 
1368.6 1.3 
2608.6 1.3 
2168.6 1.3 
2200.0 1.4 
2308.6 1.5 
2468.8 1.6 
2560.8 1.7 
Linear S-Parameters 
FREGUENCY $11 
MHe MAG 
3060.6 837 
700.8 ~ 162 
1966.5 ~124 
1160.6 125 
1208.6 ~110 
1260.6 . Ose 
1460.8 . 66u 
1566.6 641 
1666.6 O41 
1780.6 66 
1860.6 687 
1960.48 113 
2O0G.8 ~136 
2106.6 ~148 
2266.6 ~1?73 
2360.8 206 
2400.6 ~236 
2566.8 268 
ZEUB. 8 e275 
2788.8 287 
2200.8 289 
2368.08 .er? 
3000.8 eeor 
3166.6 ~234 
3200.8 ~192 
2308.8 152 
2400.68 11° 
2500.6 ~876 
TZEHO. 8 ber 
STH. 825 
SE08.8 843 
7360.0 851 
4000.8 835 
$100.8 ass 
4200.6 ~116 
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16.8 
16.8 
16.8 
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16.8 
16.8 
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2606.6 
2760.8 
2800.8 
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3006.6 
3100.8 
3206.0 
3308.8 
3400.8 
3508.8 
3668.6 
3768.8 
3800.0 
3908.6 
4600.0 
4100.6 
4208.8 
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16.9 
16.9 
17.8 
17.6 
17.1 
17.8 
16.9 


WJ-RA26 


10 TO 1500 MHz — 
TO-8B! CASCADABLE AMPLIFIER @ 





@ HIGH GAIN — THREE STAGES: 27.5 dB (TYP.) 
@ MEDIUM OUTPUT LEVEL: +14.5 dBm (TYP.) 
@ THIRD-ORDER |.P.: +27 dBm (TYP.). 

@ HIGH REVERSE ISOLATION: >40 dB (TYP.) 


Specifications* 


Ch teristi Typical Guaranteed 
aracteristics ypica ce a 





Frequency (Min.) 
Small Signal Gain (Min.) 27.5 dB 26.0 dB 25.0 dB 
Gain Flatness (Max.) +0.4 dB +0.8 dB +1.2 dB 


Noise Figure (Max.) 
10-1000 MHz 45dB 5.0 dB 5.5 dB 
1000-1500 MHz 5.5 dB 6.0 dB 6.5 dB 


Power Output at 1 dB 


+14.5 dBm +13.5 dBm +12.5 dBm 
Compression (Min.) 


VSWR (Max.) Input/Output 1621 21 2.0:1 


DC Current (Max.) at 15 Volts 82 mA 85 mA 87 mA 


*Measured in a 50-ohm system at +15 Vdc Nominal. 
Notes: 
1. TO-8B is larger than standard TO-8 package. (See outline drawing). 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ...........022+2085 41 dBm (Typ.) 
Second Order Two Tone Intercept Point...........2.2220565 37 dBm (Typ.) 
Third Order Two Tone Intercept Point ...........022082255 27 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature... . 0.0... ce eee ee ee -62°C to +125°C 
Maximum Case Temperature... 2... 2.0. eee ee es 125°C 
Maximum DC Voltage ... 0... cc eee eee ee eee eee +17 Volts 
Maximum Continuous RF Input Power......... 2.00202 eee eee eee +6 dBm 
Maximum Short Term Input Power (1 Minute Max.) ........... +100 Milliwatts 
Maximum Peak Power .......-.. 0000 ee eee eee eee e eens 0.5 Watt 

(3 usec Max.) 
““S'’ Series Burn-In Temperature (Case)... .....--2. 0c eee ee ee ees 125°C 


Weight approximately 2.0 grams (0.07 02.) 


65-1550 MHz 10-1500 MHz 10-1500 MHz 





Outline Drawings 
RA26 


0.600 + 0.002 
(15. pe - 0.05) 


= 
8 mot 
0.025 
(0. 63) | 
6 28) 
7 0.185 + 0.015 
i 70 + 0.38) 


_ +0.02 

Lote 0.018” : as 0. 46 0. 05) DIA. 
4 PINS 

GROUND 
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0.400 + 0.010 


B. 
(10. ie 0.20 6.06 
TYP. 


ff 


DC VOLTAGE 
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NOTE: DIMENSIONS ARE IN INCHES (MILLIMETERS). 
ALL DIMENSIONS ARE X.XXX + 0.005, UNLESS OTHERWISE STATED. 


CRA26 


.920 
1 __ (23.37) 





PRODUCT LABEL AREA 





_—- 


_ 0.375 
TYP (2) PLACES 
525 510 a ae 0.310 


_} ae 











ND BD 
ae CONNECTOR " 
0.310 INPUT | SMA JACK (FEMALE) 
(7.87) __ (2) PLACES _ 590 
510 +.010 14.99) 
MOUNTING (12.95 +.25) 





SURFACE 230 MOUNTING HOLE 
(5.34) 9-56 UNC -2B X 0.15 DEEP 
," THREADED INSERT 
Ts ae ft (4) PLACES 
go+.00 [| - 385 +.010 
(23.11 +.25) i (9.77 £.25) 
2 an (6.60) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 

+ 015 (.38) UNLESS OTHERWISE SPECIFIED 
WJ-RA26 installed in miniature SMA 
connector housing and guaranteed over 
O°C to 50°C temperature range. 
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Typical Performance at 25°C 


















Gain Power Output* Intercept Point 
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Noise Figure Reverse Isolation 













7. 
i To | eee Tl 
| 
ere = 48 
E . TTA 
on = 46 
Le | 
3 eRe a ae 
wa 4. LP 44 
oO ve 
: SERSEAREEESS 
10 50 100 300 500 700 900 11001300 15001700 1080 100 300 500 700 800 11001300 15001700 wi 42 PL LL Aamelevadees 
FREQUENCY-MHz FREQUENCY-MHz = a Life 
10 50 100 300 500 700 900 1100 1300 1500 1700 
FREQUENCY - MHz 
@ Se 
Typical Automatic Test Data 
Vee = +15 Vde Linear S-Parameters 
FREQUENCY VSWR VSWR GAIN FREQUENCY Sit S21 $12 S22 
MHZ IN OUT DB MHz MAG ANG MAG ANG MAG ANG MAG ANG 
108.2 GA iva 2735 100.0 @.056 -35 7a.71 ié6 @.00 53 @.127 4 
280.0 1.2 1.4 27.3 200.8 9.086 -53 23.17 113 @.00 44 @.151 -27 
320.0 f2 1.4 27.3 300.0 @.102 -?7 23.71 78 @.08 -169 @.155 -41 
480.8 led 1.4 27.5 400.0 @.113 -98 23.71 44 @.6@ -163 @.175 -62 
500.2 iz 1.5 27.6 500.0 @.103 -95 23.99 12 @.86 -35 @.191 -78 
608.0 1.2 1.5 28.0 600.0 8.109 -162 25.12 -23 8.00 -36 6.206 -97 
788.8 1.3 1.5 28.1 700.6 @.112 -106 25.41 -58 @.00 -98 @.206 -115 
880.2 1.3 1.5 28.1 800.6 9.128 -113 25.41 -96 8.00 -46 @.200 -136 
988.8 1.4 1.8 28.1 900.6 @.163 -115 25.41 -134 8.00 -46 @.179 -156 
1080.8 1.5 1.3 27.9 1a06.0 @.189 -118 24.83 -169 8.00 -145 @.139 -175 
1180.8 1.5 1.2 27.8 1106.4 @.268 -128 24.55 154 @.60 -98 @.105 168 
1280.0 1.5 1.2 27.6 1206.6 @.205 -147 23.99 119 @.00 -84 @.885 142 
1300.0 1.5 i.e 27.4 1300.6 @.200 -167 23.44 81 @.60 -153 @. 07% 101 
1406.0 1.5 1.3 27.5 1400.6 @.197 155 23.71 45 @.66 167 @.117 46 
1500.0 1.6 1.5 27.7 1500.6 @.233 163 24.27 4 @.00 171 @.215 & 
1606.0 2.8 2.2 oat 1600.6 @.334 39 24.27 -46 6.68 17 @.366 -26 
1786.8 3.8 3.0 26.1 1700.6 0.503 -16é 20.18 -97 @.00 145 @.502 -é61 
Vee = +12 Vde 
Linear S-Parameters 
FREQUENCY VSWR VSWR GAIN 
MHZ IN OUT DE FREQUENCY $11 $21 $1z $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
188.6 ii 1.3 26.8 
200.0 1.2 t.4 26.5 160.6 @.1e5 -25 21.68 145 @.81 29 @.126 1 
366.0 1.3 1.4 26.7 266.6 8.186 =S7 21.13 116 8.86 84 8.154 32 
400.0 1.3 i. a 26.7 306.¢ @.118 -75 21.634 75 @.00 92 @.159 -Sa 
500.0 1.3 1.5 26.8 400.0 @.128 -9@ 21.63 41 @.0@ 22 @.181 -é€ 
600.0 1.3 1.5 27.1 500.6 @.130 -98 21.88 8 @.00 -sE 6.190 -&5 
700.0 1.3 is 27 1 600.6 @.136 -165 22.65 -30 8.00 -36 @.z@f -162 
eae.e wr is Se 4 768.6 @.142 -116 2z.65 -64 6.00 -61 @.z09  -121 
Sad.c ia “ie ae a 860.6 @.156 -122 22.€5 -164 @.0a -76 @.263 -142 
‘nae “ar ae ile 960.0 @.164 -129 22.39 -141 @.66 -6% @.196 -162 
. . . . 1066.6 6.262 -134 21.86 -176 @.66 -99 @.152 173 
1160.6 1.5 1.3 26.7 1106.6 @.213 -143 z1.63 146 6.06 -96 O12 1Be 
1268.8 1.5 1.3 26.6 1208.6 6.212 -166 21.36 411 8.68 -166 @.12% 116 
1388.8 1.6 1.3 26.6 1300.6 @.219 171 21.38 7 6.06 -116 @.127 79 
1480.2 tie 1.5 26.6 1406.6 ®.z50 ©6128 21.38 33 6.60 -1€5 e.z00 41 
1580.8 2.0 1.9 267 150.6 8.335 75 21.62. =12 ®.860 180 @.317 é 
1608.0 2.7 2.7 26.1 1606.6 6.466 22 20.18 -64 @.66 156 @.461 -21 
1780.8 3.9 3.5 23.6 1780.6 @.593 -ze 15.14 -313 @.06 127 6.155 -6é 
= + 2 
Vee 9 Vde Linear S-Parameters 
FREQUENCY YSWR YSWR GAIN FREQUENC $11 $21 $12 S22 
MHZ IN OUT DB MHz MAG ANG MAG NG MAG ANG MAG ANG 
108.0 1.4 1.3 24.8 100.6 @.155 -Z6 15.85 141 @.0G -12 0.145 -€ 
200.0 1.4 1.4 23.8 266.0 ®.156 -55 15.49 162 6.00 -€6 @.175 -39 
300.0 1.4 ee | 23.9 200.6 6.176 <-?7 15.67 64 6.00 15 6.171 -S4 
400.8 1.5 1.5 23.7 400.6 6.199 -67 15.31 ? @.06 -30 @.164 -TE 
500.0 1.5 1.5 23.5 500.6 6.166 -100 14,96 -11 @.66 -43 @.19% -92 
600.0 1.5 1.5 23.6 €G0.6 @.210 -111 15.14 -48 @.0G -39 @.262 -113 
700.0 1.6 1.5 23.3 700.0 @.226 -124 14.62 -85 @.06 -42 @.2@2 -129 
ps ee ne he deca «eter: aap 2 ts ue sue pen -64 2.165 -i8s 
4, ed: = e = . — . 16 
Fede ae Ae Pe 1606.6 6.281 -161 13.49 161 @.00 -51 @.1€1 17@ 
1100.8 1.8 1.4 22.7 1100.6 @.293 17% 13.65 124 @.6@ -122 @.150 145 
1260.6 6.292 181 13.6% 66 @.a@ -135 @.164 = :114 
1206.0 1.8 1.4 23.7 ir ae 2 ; 
1366.6 @. 361 122 14.13 43 8.66 -124 0.267 res 
1300.6 2.1 1.5 23.0 1460.6 0.445 79 13.60  ~j @.80 -155 @.311 4 
1408.0 2.6 1.9 22.8 1500.6 8.552 35 1Z.59 -54 @.00 168 @.4z% -16 
1588.0 3.5 2.5 22.0 1666.6 @.627 9-9 9.89 -103 @.06 136 O.500 -48 
1688.6 4.4 3.8 19.9 1786.6 6.669 -41 6.61 -147 6.80 122 8.500 76 
1780.0 5.8 3.3 16.4 
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WJ-RA36 


100 TO 2000 MHz 
TO-8B! CASCADABLE AMPLIFIER 








@® HIGH GAIN — THREE STAGES: 
24.0 dB (TYP.) 

@ LOW VSWR: 1.4:1 (TYP.) 

@® HIGH OUTPUT LEVEL: 
+13.0 dBm (TYP.) 





Specifications* 
Guaranteed 
Characteristics Typical 0° -50°C -54°C - +85°C 
Frequency (Min.) 90-2100 MHz | 100-2000 MHz | 100-2000 MHz 
Small Signal Gain (Min.) 24.0 dB 23.0 dB 22.0 dB 
Gain Flatness (Max.) +0.5 dB +0.9 dB +1.0 dB 
Noise Figure (Max.) 5.5 dB 6.5 dB 7.0 dB 
Power Output at 1 dB 
Compression (Min.) 13.0 dBm 12.0 dBm 11.5 dBm 
VSWR (Max.) 
Input/Output 2.0:1 
DC Current (Max.) at +15 Volts 85 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Notes: 
1. TO-8B is larger than standard TO-8 package. (See outline drawing). 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ................... 40 dBm (Typ.) 
Second Order Two Tone Intercept Point................... 34 dBm (Typ.) 
Third Order Two Tone Intercept Point.................... 22 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature... ......0.. 0.00 c eee eee ec ceecuee -62 Cto +125 C 
Maximum Case Temperature............000 0c cece ce ecccccccue 126-¢ 
Maxinum DG VOHade. og ok ie e boa eh ede dea yh whew dees +17 Volts 
Maximum Continuous RF Input Power...................--2.. +10 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ......... +50 Milliwatts 
Maximum Peak Power ............0 000 ce ecu eee eeeececceceu. 5 Watt 
(3 usec Max.) 
‘S’ Series Burn-In Temperature (Case).............0 0000 cece eeu. 125°C 
Weight approximately 3.0 grams (0.11 oz.) 
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Outline Drawings 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


CRA36 
920 
' (23.37) 
1.100 gd! 
(27.94) 
| PRODUCT LABEL AREA 





0.375 
aes TYP (2) PLACES 
525 510 (9.52) Pte) 0.310 


(13.34) “ a neane OUTPUT a 


“tg [romeo te zi ce 


0.310 INPUT arte (FEMALE) 
(7.87) 2) PLACES 


59 
“510+. if 
MOUNTING (12,95 +.25)> | [~~ ed 
SURFACE 230 MOUNTING HOLE 
- (5.34) 2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
(4) PLACES 
.910 +.010 385 +.010 
(23.11 4.25) (9.77 +.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 





*WJ-CRA36 is standard WJ-RA36 installed 
in miniature SMA connector housing and 
guaranteed over O°C to 50°C temperature 
range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 
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Typical Automatic Test Data 


Vec = +15 Vde Vec = +12 Vde 
FREQUENCY VSWR VSWR GAIN FREQUENCY YSUR VSWR GAIN 
MHZ IN OUT DB MHZ IN OUT DB 
168.6 led Lies 23.1 166.6 Lied 9 ee | 23.3 
290.0 Lad 1.2 23.6 2686.8 5 pt 1.1 23.6 
308.0 Et fice 23.6 3080.8 eet se | 23.6 
480.0 liz 1.3 23.8 400.8 164 Laz 23.7 
500.8 12 las 23.8 566.0 1.2 1.2 23.6 
608.0 ) rae 1.3 24.0 660.8 tsz <2 23.8 
788.8 1.2 Lats 24.1 768.8 lee Led 23.9 
868.0 iv2 1.3 24.1 800.8 1.2 1.2 23.9 
988.8 1.3 1.3 24.1 960.8 1.2 1.2 23.9 
1000.0 Les 1.4 24.1 1868.0 1.2 1:3 23.9 
1160.90 1.3 1.4 24.2 1168.6 did 1.3 23.9 
1268.8 Liz 1.5 24.1 1260.8 Lez Les 23.9 
1308.6 Laz Led 24.1 1368.6 Lisi 1.4 23.8 
1488.8 Line : | 23.8 1406.0 Led 1.4 23.6 
1588.2 1.2 : | 23.6 1560.6 Lied 1.4 23.4 
1668.6 1.2 1.6 2300 1608.6 Lie 1.4 23.5 
1708.9 Lied 1.5 23.6 1768.6 Let 14 23.4 
1808.0 1.2 1.4 23.65 1800.90 1.2 i152 23.3 
1988.0 1.3 <5 23.9 1966.6 devs 1«3 23.6 
2608.8 1.4 Lee 24.6 2600.8 1.4 1:3 24.1 
2108.0 17 1.4 24.6 2166.0 1.8 ls2 24.1 
Linear S-Parameters 
FREQUENCY $11 S21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
1808.6 @.856 -37 14.29 167 0.066 99 6.129 -52 
260.8 80.652 -16 15.14 133 8.008 3 8.103 -48 
3600.8 6.058 -12 i814 185 0.08 129 8.161 -54 
468.6 6.887 -15 15.49 78 @.68 -12 8.115 -50 
500.90 6.9095 -21 15.49 5a 8.8060 -37 @.114 -61 
688.6 6.165 -28 15.85 21 6.660 -63 6.118 -72 
766.0 @.168 -35 16.803 -6 6.00 -37 86.126 -74 
806.8 @.169 -50 16.03 -36 8.00 -S52 6.122 -81 
968.6 O.1i3 -53 16.63 -63 6.08 176 6.141 -98 
1668.86 6.128 -71 16.03 -94 6.68 -133 0,157 -96 
1168.9 6.113 -76 16.22 -122 6.06 -113 8.168 -92 
1200.6 6.189 -85 16.803 -148 86.60 -133 6.185 -166 
1388.0 6.8698 -100 16.03 -177 6.80 -96 6.211 -111 
1468.0 6.998 -112 15.49 156 8.88 8 6.268 -116 
1566.0 6.688 -123 15.14 127 6.808 -153 6.211 -128 
1668.6 6.8076 -149 15.31 166 6.66 -156 8.233 -137 
1766.0 8.067 178 15.14 70 6.68 112 @.212 -149 
1868.8 0.086 131 14.96 42 6.088 145 86.171 -156 
1968.6 @.112 161 15.67 17 8.68 115 8.197 -164 
2660.6 6.173 79 16.98 -17 6.688 145 6.195 -174 
2100.6 6.267 58 16.98 -51 6.68 176 06.176 163 
2260.6 6.463 34 16.66 -91 6.06 -163 @.189 131 
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200 TO 2000 MHz 


WJ-RA38 


TO-8B! CASCADABLE AMPLIFIER 





@ HIGH GAIN - TWO STAGES: 
1GOUR Pye) 

@ LOW VSWR: <1.8:1 (TYP.) 

@ HIGH OUTPUT LEVEL: 


Specifications* 


Characteristics Typical 


Frequency (Min.) 


Small Signal Gain (Min.) 16.0 dB 


Gain Flatness (Max.) +0.5 dB 

Noise Figure (Max.) 
200-1750 MHz 
200-2000 MHz 


6.0 dB 
6.8 dB 


Power Output at 1dB 

Compression (Min.) 
200-1800 MHz 
1800-2000 MHz 


18.5 dBm 
17.0 dBm 


<1:8°1 


VSWR (Max.) Input/Output 


DC Current at 15 Volts 


7 mA 
(Max.) ream 


200-2000 MHz 


*Measured in a 50-ohm system at +15 Vdc Nominal. 


Notes: 


TO-8B is larger than standard TO-8 package. 


18.5 dBm (TYP.) 


200-2000 MHz 


14.5 dB 


+1.0 dB 


6.7 dB 
7.6.dB 


17.5 dBm 
16.0 dBm 





Guaranteed 
0° -50°C 


-54°C - +85°C 


200-2000 MHz 
13.5 dB 
=1.2 0B 


7.0 dB 
8.0 dB 


16.5 dBm 
15.5 dBm 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point .. . 


Second Order Two Tone Intercept Point. . . 


Third Order Two Tone Intercept Point 


Absolute Maximum Ratings 


Storage Temperature................ 
Maximum Case Temperature........... 
Maximum DC Voltage ............... 
Maximum Continuous RF Input Power . 


Maximum Short Term RF Input Power 1 Minute Max, ) ae ae) 


Maximum Peak Power ............... 


“S”’ Series Burn-in Temperature (Case) . 


Weight approximately 3.0 grams (0.11 oz.) 


358 


. +39 dBm (Typ.) 
. +385 dBm (Typ.) 
. +25 dBm (Typ.) 


. -62°C to +125°C 
100°C 
-T17 Volts 
ar IS dem 
100 Milliwatts 
wee ee GS Watt 
(3 usec Max.) 
100°C 





Outline Drawing 


RA38 


0.600 + 0.002 
(15.24 + 0.05) 
DIA. 


an a 


0.208 
(5.28) 


0.185 + 0.015 
(4.70 + 0.38) 






= +0.001 1 4x +0.02 
| 0.018 “yg (0.46 “5 a) DIA. 


4 PINS 
GROUND 


INPUT 








OUTPUT 


0.400 + 0.010 BC. 


ia reais 0.20 (5.06) 
TYP 


fer. 


DC VOLTAGE 





(0.79) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Gain Power Output* VSWR 


No 
> 





| ouverte | | | 


INPUT - 
S OS Se 
£49 oa a Ss WS SN Wa SN 


0.10.2 04 0.6 0.8 1.0 1.2 14 1.6 1.8 2.0 2.2 
FREQUENCY - GHz 






22 








20 


Es 
cd las cE eB, 
€.2 Vee SS eens : 18 -— 
eee eee lide 16 


0.10.2 04 06 0.8 1.0 1.2 14 16 18 20 22 200 400 600 800 1000 1200 1400 1600 1800 2200 
FREQUENCY - GHz FREQUENCY - MHz 





POWER OUTPUT - dBm 


Intercept Point 





60 


Noise Figure *at 1 dB Gain Compression 2ND HARMONIC 


ae Ww 
“Cpemeromeh LD 
ed — 
Pie er eset 
Sg RD ORDER TWO-TONE 
2S Wee re es 


6 
20 es een (a ee 


5 
200 400 600 800 1000 1200 1400 1600 1800 2000 
200 400 600 800 1000 1200 1400 1600 1800 2200 FREQUENCY - MHz 


FREQUENCY - MHz 


8 


a 


7 


NOISE FIGURE - dB 
INTERCEPT POINT - dBm 


Typical Automatic Test Data 
Vec = +15 Vde 


rRea 9S SHR GATH 


Me Iii IT NE 


cad. 1.2 1.¢€ 15.8 
3a, 1.2 Lei 15. 
$38. Lec lc 16.1 
nid. les 2 aie 1e.1 
did. 1.3 Lot 15.2 
ra. 1.3 1.3 16.3 
saa. 1.3 1.3 1s.1 
7a. 1.3 1.3 16.9 
1a. 1.3 1.4 15.3 
1138. 1.4 1.4 13.9 
12a. 1.4 1.4 | bn 
13a. 1.4 1.4 135.3 
14a. 1.4 1.4 16.i 
15a, 1. 1.4 15.4 
1608. 1.3 1.4 16.1 
1rd. Lee 1.4 15.3 
1s. 1.2 1.4 13.3 
1304. 1.2 1.3 15.3 
isd. 1.4 1.3 15.3 
21a. 1.3 1.3 13.6 
ec. 2.3 1.3 15.3 


Linear S-Parameters 


Preis silt Sel Sle see 


MAS Anis MAS ANG MAG Anis 


7 
f 

aT) 
=, 
a 
a 





ann .1a -s0.3 o. 14 -23.4 a4 -.1 Pas bs -174.0 
3a .1 3929 ae a Ge ia4 =2.9 Pas b= 1535.3 
434 «it -18¢6.3 Sa oe -Ti.4 ig =e. 2 astm 145.2 
Sia, ste -1ie.4 o. 43 Dw al ia4 “cae a9 i2euc 
tia. sie =Lifat o.43 (ge. a4 “a6 1 1a 142.1 
rad, ee -1238.2 Ge o4 aa ed ia} “So & .i2 33.6 
pars) is Se Sia o.oo -145.3 a4 -42.8 Sp hes: re. 
3a ~i4 -12307 Oo -164.6 it} -43.6 14 a4.4 
Lai 14 “le. 2 Bwer 17o.3 a4 Soe rT ap Be Bo. o 
1134 «ls 34.3 o.c4 isi el iad -63.8 ie 13.1 
1c. 515 =| G.cid i377. a4 -63.6 16 aie 
1s. ae f=) 33.47 5.24 Li3.¢ a4 Tl aa 16 =20.9 
ida. aes AS 5.29 lai. a4 -34.6 16 -44.3 
1a. 14 a4.2 eee 32.2 4 =Fiiaf is -~o1.4 

Lond. ihe ent o. 34 ot. 4 a4 -33.3 is -s2.3 
1rd. «ig 7.0 ere a 45.5 4 -146.3 sic -183.5 

1sa4. mash) ea. 2 6.25 rope ape «OS ~LLSW2 a ales t 
134. 1a fest Sel 463 245 -f21..3 i4 -i42.7 

Cae. le Bae 1 o.13 =13a 45 -123.3 i3 -158.38 

cilaa 29 foe m. id —41.7 aS =[37.5 is 177.3 

ced oo “Be 5.303 -ed.6 at pe -i42.3 le id7.3 
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WJ-RA43 


1000 TO 4000 MHz 
TO-8B! CASCADABLE AMPLIFIER 





@® ULTRA-WIDE BANDWIDTH: 1-4 GHz 

@ HIGH GAIN: 21 dB (TYP.) 

@ LOW NOISE: 4.5 dB (TYP.) 

@ MEDIUM OUTPUT POWER: 11.5 dBm (TYP.) 
@ GaAs FET DESIGN 


Specifications * 


Guaranteed 


Characteristics Typical o°c- 50°C -54° - +85°C 


Frequency (Min.) 800-4000 MHz] 1000-4000 MHz] 1000-4000 MHz 





Small Signal Gain (Min.) 21.0 dB 19.5 dB 18.0 dB 
Gain Flatness (Max.) =.7 ab + 0.9 dB = 1.2 a6 
Noise Figure (Max.) 45 dB 5.3 dB 5.8 dB 
Power Output at 1 dB 
Compression (Min.) 12.0 dBm 10.5 dBm 9.5 dBm 
VSWR (Max.) 

Input/Output 2.074 
DC Current (Max.) at 5 Volts 155 mA 
*Measured in a 50-ohm system at +5 Vdc Nominal. 
Notes: 
1. TO-8B is lafger than standard TO-8 package. (See outline drawing). 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................20. 35 dBm (Typ.) 
Second Order Two Tone Intercept Point................... 31 dBm (Typ.) 
Third Order Two Tone Intercept Point.................0005 22 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature ........... 0.00 cee eee eee cena -64°C to +125°C 
Maximum Case Temperature........... 2.0.00 cece cece ee eeeeae i25-¢ 
Maximum DC Voltage .... 0.0... 0.0.00. cee ee eee ee eae +6 Volts 
Maximum Continuous RF Input Power..............00000eeeeee +7 dBm 
Maximum Short Term Input Power (1Minute Max.) ........... +100 Milliwatts 
Maximum: Peak Power... assess vce akewe dscns ecasndbetex 0.25 Watt 

(3 usec Max.) 

“S" Series Burn-In Temperature (Case). ... 2.2.0.0... 000 cee ee ee eee iz5 c 


Weight approximately 3.0 grams (0.11 oz.) 
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Outline Drawings 





RA43 
0.600 + 0.002 
(15.24 + 0.05) 
DIA. 
0.550 
Re 
0.025 nisl 
(0 63) | 0.208 
(5.28) 
0.185 + 0.015 
(4.70 + 0.38) 
<u! +0.001 +0.02 
| 0.018 9 092 (0.46 “5 95) DIA. 


4 PINS 
GROUND 







OUTPUT 










0.400 + 0.010 5 ¢ ’ 
(10.16 + 0.25) C=: 
0.20 (5.06) 
ieee TYP. 
DC VOLTAGE A 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 

















CRA43 
920 
; (23.37) 
1.100 fT 
| PRODUCT LABEL AREA 
0.375 
ial Ae YP (2) PLACES 
525 510 ig.59) 1 SSL 641 
(13.34) 4" Dc BIAS. OUTPUT (7.87) 
+e yet 
Se | peas GND ee] — — 
A RF CONNECTOR i 
0.310 INPUT SMA JACK (FEMALE) 

(7.87) = ee PLACES _ 590 
MOUNTING (12.95 4.25) >| [> sees 
SURFACE 230 MOUNTING HOLE 

(5.34) 2-56 UNC -2B X 0.15 DEEP 
aaa - THREADED INSERT 
(4) PLACES 
g0+.o10 4 | a6 4. 010 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Gain vs. Temperature VSWR 






OUTPUT 


| 
= 





GAIN — dB 


FREQUENCY — GHz 





10-345 2.0 2.5 3.0 3.5 40 Intercept Point 
FREQUENCY — GHz 


Noise Figure 


INTERCEPT POINT - dBm 


NOISE FIGURE - dB 
> 





1.0 2.0 3.0 4.0 1.0 2.0 3.0 4.0 
FREQUENCY - GHz FREQUENCY - GHz 





Power Output* vs. Temperature 


POWER OUTPUT - dBm 





FREQUENCY - GHz 


*at 1 dB Gain Compression 


Typical Automatic Test Data 


Vec = +5 Vde Linear S-Parameters 


FREGQUEHMC WSR VOR GAIH FREQUENCY 
MHz 1H OUT IB MHE MAG ANG 


o 
_ 
rs 
wo 
fh 
_ 
mm 
_ 
ft 
u 
th 
| a) 


a 
oi 
pe 
oi 
= 
ira] 
i i] 
wi 
x 
oi 
a 
Cc 



























#00.6 1.3 2.2 300.6 1470 (143 -118 .aa4 a4 -55 
366.6 1.3 Zl 9090.6 143 126 -153 584 66 -59 
1000.6 1.3 1.9 1800.6 1460188 178 885 40 -62 
1100.6 1.3 1.7 1189.6 139 86 152 862 42 -62 
1268.6 1.3 1.6 1208.8 39 74 129 804 23 -60 
1366.6 Las 1.3 : a 42 55 1a7 .aa3 5 -56 
1466.6 1.3 1.5 1490.4 S7 S6 804 -16 -51 
1566.6 1.4 1.5 1560.6 51 67 602 -21 -47 
1600.0 1.4 1.9 1600.6 44 45 803 -13 -44 
1766.6 1.4 1.5 21. 17H8.8 28 30 a0 0-49 -43 
1866.6 1.4 1.5 el. 1308.6 31 123 482 -106 -45 
1760.6 cane 1.5 él. 1380.8 23 -4 ‘ -68 -47 
2006.6 1.5 1.5 21. 2Ha8.8 16 -21 . 8G -182 .21€ -43 
2160.6 1.4 1.5 21.58. 2188.6 g -37 .892 -117 286 -54 
2266.6 1.4 1.5 21.55 2200.68 -3 -53 .682 -149 .202 -59 
2306.8 1.4 1.5 21.56 2200.6 -17 E -768 .663 -166 .192 -64 
2406.8 153 1.5 21.59 2400.8 —33 2.61 -86 .481 -133 2185 -7 

2568.68 1.3 1.4 21.66 2500.8 -55 2, HZ -183 -803 -135 177 -77 
2606.6 1.3 1.4 21.58 2600.0 -76 11.992 -118 .662 -165 168 -83 
2706.8 1.3 1.4 21.53 2788.0 -96 11.928 -134 883 -147 »168 -348 
2380.6 1.4 1.4 21.51 2508.8 -112 11.898 -158 Bal 141 .163 -37 
2968.6 1.5 1.4 21.43 2900.8 -124 11.786 -165 . et 147 .166 -164 
3606.6 1.5 i.4 21.36 2600.68 -134 11.691 1368 . a2 136 eo tit 
3166.6 1.6 1.4 21.29 3168.68 -141 11.595 165 .O2 115 .162 -116 
3266.8 1.7 1.4 21.25 3200.8 -146 11.548 15a a2 126 .162 -122 
3306.68 1.7 1.4 21.23 3306.6 -158 11.515 136 83 126 .167 -127 
2406.6 ent 1.4 21.21 3468.6 -153 11.493 121 84 a5 allel: / =132 
3566.6 1.7 1.4 21.25 3508.0 -156 11.543 147 43 112 .172 -137 
3666.6 1.7 1.4 21.23 3666.4 -158 11.661 92 683 68 .175 -146 
3708.68 1.7 1.4 21.35 3748.0 -168 11.687 738 O83 65 .175 «4-144 
3366.6 1.6 1.4 21.46 3860.8 -162 11.744 63 884 BS 2178 4-148 
3368.6 1.6 1.4 21.48 2966.6 -164 11.857 42 -61 4 2178 -151 
4808.68 1.6 1.4 21.56 4900.0 -166 11.967 23 802 42 .182 -155 
4108.6 1.5 1.4 21.61 4100.6 -168 12.839 17 .8a4 63 2183 ‘ 
4208.6 1.5 1.5 21.68 4260.4 -178 12.131 1 O82 Se 218° 
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WJ-RA46 


1 TO 4 GHz 
TO-8B CASCADABLE AMPLIFIER 





@ HIGH GAIN: 25.5 dB (TYP.) 

@ MEDIUM OUTPUT POWER: +19.0 dBm (TYP.) 
@ LOW NOISE: 4.0 dB (TYP.) 

@ GaAs FET Design 


Specifications * 


Guaranteed 


/ h t ® ry 
Characteristics 0°-50°c -5a°c - 485°C 


Typical 





Frequency (Min.) 8-4.2 GHz 1-4 GHz 1-4 GHz 

Small Signal Gain (Min.) 25.5 dB 24.0 dB 23.5 dB 

Gain Flatness (Max.) +0.5 dB +0.8 dB +1.0 dB 

Noise Figure (Max.) 4.5 dB 5.2 dB 5.7 dB 

Power Output at 1 dB 19.0 dBm 17.0 dBm 16.5 dBm 

Compression (Min.) 

VSWR (Max.) 

Input welt 
Output 2.1 

DC Current (Max. ) at +12 Volts 190 mA 

*Measured in a 50-ohm system at +12 Vdc Nominal. 

Notes: 

1. TO-8B is larger than standard TO-8 package. (See outline drawing). 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercept Point .................... 55 dBm (Typ.) 

Second Order Two Tone Intercept Point.................... 50 dBm (Typ.) 

Third Order Two Tone Intercept Point..................... 30 dBm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature................................ ~62°C to +125°C 

Maximum Case Temperature................................. 100°C 

Maximum DC Voltage ............................-..2222.. 13 Volts 

Maximum Continuous RF Input Power......................... +7 dBm 

Maximum Short Term RF Input Power (1 Minute Max.)......... +100 Milliwatts 

Maximum Peak Power ...............................22.. 0.25 Watt 
3 usec Max.) 

“S" Series Burn-In Temperature (Case).......................... 100°C 


Weight 


approximately 3.0 grams (0.11 oz.) 
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Outline Drawings 


RA46 


0.600 + 0.002 
a eat 


ee 
Ps (13.97) a] 
0.025 a 
(0. ds. 
23) 
= 0.185 + 0.015 
(4.70 + 0.38) 


= +0.001 jn 4a +0.02 
0.018 “pogo (0.46 “h ge) DIA. 


4 PINS 


INPUT GROUND 





OUTPUT 





0.400 + 0.010 cy 
B.C 
(10. Be) 0 20 20 (5.06 


T 


DC VOLTAGE 











45° + 3° 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


noe 920 
/ + - (23.37) 
1.10 © _§ i) 
(27.94) i: 
\ PRODUCT LABEL AREA 
0.375 
525 510 (9.50) TYP (2) PLACES an 
(13.34) (12.95) | 


DC BIAS a 


ewig lee 


——(S B=; GND it 











RF CONNECTOR 
0.310 INPUT SMA JACK (FEMALE) 
(7.87) (2) PLA iF | 
510.010 a, 
MOUNTING (12.95 +. 25)" 
SURFACE 230 MOUNTING HOLE 
- (5. Lf 2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
(4) PLACES 
910 +.010 hs 


.385 +.010 
(23.11 +.25) 5.095 bs 20 ab (9.77 + .25) 
(2.41) e re 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CA RA4E6 is standard. 
WJ-RA46 installed in miniature SMA connector housing 
and guaranteed over 0°C to 50°C temperature range. 


Typical Performance at 25°C 


GAIN — dB 
8 





FREQUENCY — GHz 





6° 10 16° 202.28 -30. 35.405," 42 
FREQUENCY — GHz 


Intercept Point 


Noise Figure 










: &» 

4.0 = anlee | 
|| \ ano onoen rwo-tone in 

3RD ORDER TWO-TONE ae 
ee 

% 

Power Output 08 1.0 2.0 3.0 40 42 
FREQUENCY - GHz 


“08 1.0 2.0 3.0 4.0 4.2 
FREQUENCY - GHz 


w 
oS 


NOISE FIGURE - dB 

w on 

So oO 

INTERCEPT POINT - dBm 
Ss 8 





24 
23 
22 
21 
20 
19 
18 


POWER OUTPUT - dBm 





FREQUENCY - GHz 


*at 1 dB Gain Compression 


Typical Automatic Test Data 


Vec = +12 Vde Linear S-Parameters 
FREQUENCY VSWR VSWR GAIN FREQUENCY Si $21 $12 

MHz IN OUT DB MHZ MAG ANG MAG ANG MAG ANG 
800.0 1.4 1.5 25.9 800.0 165 -126 18.851 151 003 54 
1028.0 1.4 1.4 26.8 1008.0 1iS@ =12)1 19.8835 142 803 7 
1200.0 Lea 18 26.1 1208.0 114 -144 20.070 88 003 -16 
1400.0 ted Tao 26.0 1400.0 053 178 19.954 42 082 -43 
1600.0 1.0 iso 26.0 1680.0 023 47 19.898 -@ 802 =—75 
1880.0 1.1 1.4 a 1800.0 @69 -22 19.798 -38 Q02 -84 
2000.0 ee 1.4 26.08 2080.0 127 =? 19.863 <-75 @@2 -104 
2200.8 1.4 1.4 26.0 2200.0 173 -865 19.989 -114 Q82 -108 
2400.0 1.6 Pe 26.0 2400.0 zev ~109 20.024 -151 @81 -122 
2690.0 Vad 1.3 26.1 2600.0 246 -132 20.268 173 @01 -160 
2800.2 lod bw 26.2 2800.0 249 -152 29.504 140 Q81 -173 
3000.0 +.6 1.3 26.4 3200.0 aan «174 20.813 104 Q@02 -143 
3208.8 1.5 Lae 26.4 3208.8 214 162 20.960 68 @@1 -121 
3400.0 Lew ee: 26.6 3400. 184 135 21.349 31 @@0 -146 
3600.0 1.4 1.4 26.8 3620.0 151 101 21.885 al 001 -103 
3800.0 1.5 Las 26.9 3880.0 135 6 225-193 -42 @01 -114 
4000.0 1.4 1.4 27.1 4000.0 158 12 22.526 -82 001 =§5 
4200.8 1.6 1.6 27.0 4200.0 coo 0 27 22.290 -124 Q@@1 ~-139 
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WJ-RA53 


1000 TO 5000 MHz 
TO-8B! CASCADABLE AMPLIFIER 





@ ULTRA-WIDE BANDWIDTH: 
@ HIGH GAIN: 21 dB (TYP.) 

@ LOW NOISE 4.5 dB (TYP.) 

@ MEDIUM OUTPUT POWER: 
@ GaAs FET DESIGN 


1-5 GHz 


11.5 dBm (TYP.) 


Specifications * 


Guaranteed 
0° - 50°C -54° 


1000-5000 MHz 


Characteristics 


Typical 


800-5000 MHz 


~+85°C 
Frequency (Min.) 





Small Signal Gain (Min.) 21.0 dB 19.5 dB 18.0 dB 
Gain Flatness (Max.) +0./ dB +0.9 dB a1. a6 
Noise Figure (Max.) 4.5 dB 5.3 dB 5.8 dB 
nee peat ep 11.5 dBm 10.5 dBm 9.5dBm 
Compression (Min.) 
VSWR (Max.) Input/Output 1.7:1 2.1:1 2 
DC Current (Max.) at 5 Volts 115 mA 150 mA 
*Measured in a 50-ohm system at +5 Vdc Nominal. 
Notes: 
1. TO-8 B is larger than standard TO-8 package. (See outline drawing). 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ................... 35 dBm (Typ.) 
Second Order Two Tone Intercept Point................... 31 dBm (Typ.) 
Third Order Two Tone Intercept Point.................... 22 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature ... 6. gules 6 kd aa 08 oe ebb ee eh oe 64°C to +125 C 
Maximum Case Temperature. ......... 00000 ce eee cece cece eee. (25° 
Maximum DC Voltage .... 2.0... 0.0. ee ee ee eee eee ee eeey +6 Volts 
Maximum Continuous RF Input Power......................... +7 dBm 
Maximum Short Term Input Power (1 Minute Max.) ........... +100 Milliwatts 
Maximum Peak Power ............ 000 e cece eee ccecceccee. 0.25 Watt 
(3 usec Max.) 
“S” Series Burn-In Temperature (Case). ............-.0-00cce eeu. 125°C 
Weight = approximately 3.0 grams (0.11 oz.) 
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1000-5000 MHz 





Outline Drawings 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 
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A RF CONNECTOR | |’ 
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MOUNTING (12.95 +.25) ~ 04 
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(5.34) 2-56 UNC -2B X 0.15 DEEP 
ee THREADED INSERT 
iz (4) PLACES 
910 +.010 4] be 354.010 
a Ve (6.60) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 
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Power Output* 


POWER OUTPUT - dBm 





FREQUENCY - GHz 


*at 1 dB Gain Compression 


Typical Automatic Test Data 


Vec = +5 Vde Linear S-Parameters 




















FREQUENCY SHR WSWR GAIN FREQUENCY Sit S21 S12 S22 
MHz IN OUT DB MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
200.8 1.3 2.2 21.38 00.8 142 ©6149 11.716 -118 .o04 83 6381 6-55 
1000.6 1.3 1.9 21.47 1900.6 £139 0 0©0«189 11.839 178 . 005 47 .311  -62 
1200.6 1.2 1.6 21.53 1200.0 .137 84 11.924 129 .o04 14 .238 060-68 
1400.0 {<2 1.5 21.48 1400.8 .143 67 11.854 86 .093 -46 .2a2 060 - Sil 
1600.8 1.4 1.5 21.45 1600.8 .159 46 ion 48 002 - =<22 2o2  -45 
1900.68 1.4 1.5 21.43 1800.0 .177 32 ree 13 ga2  -58 2a7 0-46 
2000.6 1.4 1.5 21.48 200.6 180 18 is Baa -20 aa3 -93 .208 0-49 
2200.6 Lat 1.5 21.56 2200.8 163 -1 11.971 -53 waz -117 .197 20-68 
2400.6 re 1.4 21.62 aa.e 135 -31 12.055 -s6 aea2 -164 .182 -72 
2600.8 1.3 1.4 21.62 aa.o 1270-774 12.057 -118 @.000 -6? £169 0-86 
2300.8 1.4 1.4 21.56 OO. 8 164 -112 11.961 -156 .903 162 160 -180 
3000.8 1.5 1.4 21.41 ao.o 208 -134 11.766 -188 .002 144 158 -113 
3200.6 1.6 1.4 21.29 ae. 8 244-146 11.687 150 . 801 111 161 -125 
3400.6 het 1.4 21.24 3400.6 260-153 11.540 121 aa4 183 164 -135 
3600.0 1.7 1.4 21.32 3600.8 256 -159 11.647 92 A038 8S 1710 -143 
3300.8 1.6 1.4 21.44 3800.0 242 -162 11.798 62 .aa2 a8 .174 0 «-151 
4000.8 ee 4 21.55 4000.0 223 -166 11.949 32 aot 35 176 -158 
4200.6 1.5 1.4 21.64 4200.0 205 -171 12.074 1 aos 42 179 «-167 
4400.8 1.5 1.5 21.68 4400.8 202 -178 12.127 -31 .aa2 77 .187 79 
4600.8 1.5 1.5 21.65 4600.8 210 173 12.092 -#64 . 683 42 £194) =©6-158 
4800.6 1.6 1.5 21.58 4200.0 231 165 12.000 -97 . a3 40 .2000©6«136 
5000.8 1.7 1.5 21.44 5000.0 252 159 11.904 -132 Lao? 55 -212 115 
5200.8 1.8 1.5 e448 S200. 0 276 ©6158 11.452 -168 aoe 54 «212 97 
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WJ-RA62 


2 TO 6 GHz 
TO-8B CASCADABLE AMPLIFIER 





® ULTRA WIDE BANDWIDTH 

@ MEDIUM GAIN BLOCK 

® MEDIUM OUTPUT POWER: +13.0 dBm (TYP.) 
® GOOD NOISE FIGURE: 4.0 dB (TYP.) 

@ LOW CURRENT DRAIN: 65 mA (TYP.) 


Specifications* 

Characteristics 0° - aati eee | +85°C 
Frequency (Min.) 1.5-6.2 GHz 2-6 GHz 
Small Signal Gain (Min.) 16.0 dB 13.5 dB 
Gain Flatness (Max.) +0.4 dB +1.0dB 
Noise Figure (Max.) 4.0 dB 5.5 dB 
Power Output at 1 dB +13.0 dBm +11.5 dBm 


Compression (Min.) 


VSWR (Max.) 





Input 2a 
Output “1 
DC Current (Max.) at +5 Volts 74 mA 
*Measured in a 50-ohm system at +5 Vdc Nominal. 
Notes: 
1. TO-8 B is larger than standard TO-8 package. (See outline drawing). 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................... 45 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... 40 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... 28 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature... .. 0.0.0.0... 00. e eee eee 262° Cito 125 C 
Maximum Case Temperature................ 0000 cee cece ee eees 125°C 
Maximum DC Voltage .........2..... 0.000 cece eee eee +6 Volts 
Maximum Continuous RF Input Power.....................-2-. +7 dBm 
Maximum Short Term RF Input Power (1 Minute Max.).......... 100 Milliwatts 
Maximum Peak Power .............02 00000 cece cece cece neue .5 Watt 
eS ee ee ee eee nn ee re tk ee (3 usec Max.) 
“S”’ Series Burn-In Temperature (Case)... .............. 00000 e eee 125°C 


Weight = approximately 3.0 grams (0.11 02.) 
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Outline Drawings 


RA62 


600 + . 002 
(15. 24) 
DIA. 
- 550 
(13.97) 
025 DIA a 
(. 63) 208 
| ! (5.28) 
A 185 + .015 
(4.70) 
— +, 001 
018 p99 (. 46) DIA. 
4 PINS 
INPUT 


a 










.400 + .010 B.C. 


(10.16) 
Typ = 20.(5. 06) 
TyP 


Pe ae 


DC VOLTAGE a> 
(. 79) wih 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 





CRA62 


— :920 
y (23.37) 
PRODUCT LABEL AREA 


0.375 
: = TYP (2) PLACES 
525 .510 (9.52) 0.310 














e = e DC BIAS + OUTPUT! (7.87) 
= a GND =ie2]— — 
s RF CONNECTOR A 
0.310 INPUT | SMA JACK (FEMALE) 
(7.87) (2) PLACES | 
510+.010 ) | ~ aa 
MOUNTING (12.95 +. 25) : 
SURFACE 230 MOUNTING HOLE 
y (5.34) 2-56 UNC -2B X 0.15 DEEP 
ed THREADED INSERT 
y (4) PLACES 
910 +.010 — 
ae eee Le gs 
0.095 .260 ee (9.77 + .25) 
(2.41) (6.60) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ- CRA62 is standard WJ-RA36 installed 
in miniature SMA _ connector housing and 
guaranteed over OC to 50°C temperature 
range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 
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Power Output* 


POWER OUTPUT (dBm) 





ne 
18 2.0 3.0 4.0 5.0 6.0 6.2 
FREQUENCY — GHz 


*at 1 dB Gain Compression 


Typical Automatic Test Data 


Vag = +5 Vdc Linear S-Parameters 
FREQUENCY VSWR VSWR GAIN FREQUENCY Sil $21 $12 $22 
MHz IN OUT DB MHZ MAG ANG MAG ANG MAG ANG MAG 

1800.0 1.4 1 Re 15.8 1800.2 ete’ 6 6.167 <-133 .825 -ss @36 
2000.2 1.3 1.3 15.9 2000.0 .132 -18 6.265 -156 .024 -70 121 
2200.0 Lae 1.4 16.0 2200.0 .e39 -49 6.329 -179 .024 -B4 15 
2400.0 12 1.4 16.1 2400.0 . 085 -87 6.376 160 .023 -97 174 
2600.0 1.2 1.5 16.1 2600.0 .096 -125 6.406 138 @22 -112 189 
2800.0 1.3 1.5 16.1 2800.0 123 -15) 6.410 116 .021 -121 185 
3000.0 1.4 1.4 16.1 3000.2 .155 -168 6.407 95 .021 -133 164 
3200.0 1.5 eo 16.1 3200.0 .189 -180 6.378 73 .@20 -145 128 
3400.0 1.5 lee 16.1 3400.2 e2tz 172 6.371 $3 @19 -155 090 
3600.2 1.6 Wad 16.1 3600.0 ~2350 164 6.363 32 019 -166 0s! 
3800.0 1.6 1.0 16.1 3800.2 .231 156 6.358 11 .018 -175 .024 
4000.0 1.6 1.0 16.1 4000.2 .218 148 6.364 -10 .018 175 .013 
4200.0 1.5 1.0 16.1 4200.2 .1392 137 6.369 -32 .018 165 .019 
4400.0 1.4 field 16.1 4400.2 .162 125 6.375 -52 .018 156 .039 
4600.0 1.3 lew 16.0 4620.2 .126 111 6.344 -73 .018 145 .073 
4800.0 luz wee’ 16.1 4802.0 .0399 69 6.351 -95 .018 133 .109 
5000.0 thee 1.3 16.1 5000.0 .088 57 6.400 -116 .019 119 .135 
5200.0 a tes 16.3 5200.2 . O36 2) 6.532 -137 .019 106 .139 
5400.0 a 1.3 16.4 5400.0 2115 -13 6.625 -161 .018 92 131 
5600.2 1.3 1.3 16.4 5600.0 .135 -4]1 6.601 174 .018 80 .119 
5800.0 1.3 1.3 16.2 5800.0 ota? -65 6.493 148 .018 65 .122 
6000.2 1.4 1.3 15.9 6200.2 151 -87 6.255 122 O17 52 ~142 
6200.0 1.4 1.4 15.5 6202.2 .151 -103 5.961 97 .017 38 .17 
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FREQUENCY — GHz 


Intercept Point 











INTERCEPT POINT (dBm) 
> 
S 


ie, Sea See 

- 

2ND ORDER TWO TONE Le | 

ee 

| TT Nnwchosrtwormre |] 
3.0 4.0 


5.0 60 62 





FREQUENCY — GHz 


367 





WJ-RA63 


2 TO 6 GHz 
TO-8B CASCADABLE AMPLIFIER 





@ ULTRA WIDE BANDWIDTH: 2-6 GHz 



























@ HIGH GAIN: +18.5 dB (TYP.) 
@ MEDIUM OUTPUT POWER: +13 dBm iT YP.) 
@ LOW POWER SUPPLY VOLTAGE: +5 VDC 
@ GaAs FET DESIGN 
Specifications* Outline Drawing 
Guaranteed RA63 
Characteristics Typical o +50 C -54°C - +85°C 1524005 
0.550 

Frequency (Min.) 1.8-6.2 GHz 2-6 GHz 2-6 GHz seat nana 

08] a 
Small Signal Gain (Min.) 18.5 dB 16.5 dB 15.5 dB to nay | 

Pi *0.001 (9 4p *0.02) pin, 
Gain Flatness (Min.) +0.5 dB +1.0 dB +1.2 dB ne gag 8 0.08 
INPUT Me ca GROUND 
Noise Figure (Max.) 5.5 dB 7.0 dB 7.5 dB PNR pt 
tarbsven 2h ft. oh 

Power Output at 1 dB ne Ne ; be i 
Compression (Min) 13.0 dBm 10.0 dBm 9.5 dBm i { : NY | 

nc voLTase ~~ 0.031_ 4% \ sae 

(0.79) My / 
VSWR (Max.) \/ 
Input eet 
Output 2.3: 1 DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 

DC Current (Max.) at +5 Volts 140 mA 
*Measured in a 50-ohm system at +5 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................... 38 dBm (Typ.) 
Second Order Two Tone Intercept Point.................... 30 dBm (Typ.) 
Third Order Two Tone Intercept Point..................... 25 dBm (Typ.) 


Absolute Maximum Ratings 


Maximum Case Temperature.................................. 125°C 
Maximum DC Voltage .................................2.1 +6 Volts 
Maximum Continuous RF Input Power.......................... +7 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) .......... 100 Milliwatts 
Maximum Peak Power ..........................-...2.200.. 0.25 Watt 

(3 psec Max.) 
“S"’ Series Burn-In Temperature (Case)........................... 125°C 


Weight approximately 3.0 grams (0.11 oz.) 
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Typical Performance at 25°C Typical Automatic Test Data 














Gain Vec = +5 Vdc 
FREQUENCY VSWR VSWR GAIN 
MHz IN OUT DB 
1800.2 1.4 1.6 18:04 
2000.0 1.4 1.6 18.23 
2200.0 1.4 1.5 18.37 
2400.2 1.4 1.5 16.45 
2600.0 1.5 1.5 18.47 
2800.0 1.6 1.4 18.45 
3000.2 1.7 1.4 18.39 
3200.0 1.8 1.3 18.27 
3400.0 1.8 1.3 18.17 
3600.2 1.8 1.3 18:13 
FREQUENCY - GHz 3800.0 1.8 1.2 18.12 
4000.0 1.8 1.2 18.16 
4200.0 1.7 1.2 18.27 
4400.0 1.6 1.2 18.37 
: . 4600.0 1.4 1.2 18.45 
Noise Figure 4900.0 1.3 1.1 18.51 
5000.0 1.3 1.8 18.58 
5208.2 1.2 1.1 18.66 
5400.0 1.2 1.2 18.72 
Pa 5600.0 1.3 1.3 16.74 
° 5800.0 1.5 1.4 18.65 
Pa 6000.2 1.8 1.6 18.44 
2 6200.2 1.9 1.8 18.09 
wa 
lu 
2 
Oo 
= 40 Z 
1.8 2.0 3.0 4.0 5.0 6.0 6.2 Linear S-Parameters 
FREQUENCY - GHz 
FREQUENCY S11 S21 $12 $22 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
Power Output* 1800.0 164 -64 7.976 53 .004 -56 .218 34 
2000.2 .154  -63 8.156 26 .003  -83 .217 32 
2200.0 .154 -67 8.292 -2 .204 © -69 21 30 
2400.2 .162 0 --79 6.361 -26 004 -92 .199 2? 
“ 2600.2 .186 46-95 8.387 -S2 .002 -104 .186 23 
a 2800.2 .226 -110 8.370 -?77 .Q03 -126 .171 18 
i 3000.8 ,271. -121 8.304 -101 .@02 -128 .156 10 
5 3200.0 ,309 -128 8.191 -125 .001 -115 141 4 
3400.0 .278 +134 8.097 -148 002 155 .126 0-13 
= 3600.2 .283 -139 8.063 -170 . 883 70 .118  -2? 
‘ 3800.0 .287 -144 8.056 167 .001 128 .109 0-42 
= 4000.2 .289 -158 8.099 145 002 131 105 -53 
2 4200.0 .277. --158 8.198 122 .@01 144 098 -62 
4400.2 .224 -168 8.290 99 001 25 .084 -69 
18 2.0 3.0 4.0 5.0 6.0 6.2 4600.0 .181 -180 8.372 75 .@01 -33 070-74 
4800.0 1147 170 8.425 52 . 002 35 045 -86 
FREQUENCY - GHz 5000.0 .117 164 8.493 2? 003-12 .018 -110 
7. ; 5200.0 087 «177 8.572 3 001 -23 .027 128 
at 1 dB Gain Compression 5400.0 .081 -145 8.625 -23 003-55 .873 108 
5600.¢ .13@ -116 8.645 -49 .002 -104 £125 183 
5800.0 .203 -105 8.557 -?7 .802 -89 . 180 97 
6000.0 .277 -103 8.352 -126 002 -119 .237 90 
VSWR 6200.0 .318 -104 8.030 -135 .@03 -112 .285 82 





FREQUENCY - GHz 


Intercept Point 





INTERCEPT POINT - dBm 


4.0 5.0 6.0 6.2 
FREQUENCY - GHz 
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WJ-RA63-1 


2 TO 6 GHz 
TO-8B CASCADABLE AMPLIFIER 





@ ULTRA WIDE BANDWIDTH: 2-6 GHz 

@® HIGH GAIN: 19.5 dB (TYP.) 

@ MEDIUM OUTPUT POWER: 16.0 dBm (TYP.) 
@ LOW POWER SUPPLY VOLTAGE: +5 VDC 

@® GaAs FET DESIGN 





Specifications* 
Guaranteed 
Characteristics Typical 0° -50°C -54°C - +85°C 
Frequency (Min.) 1.8-6.2 GHz 2-6 GHz 2-6 GHz 
Small Signal Gain (Min.) 19.5 dB 16.5 dB 15.5 dB 
Gain Flatness (Max.) +0.5 dB +1.0 dB +1.2 dB 
Noise Figure (Max.) 6.5 dB 7.0 dB 7.5 dB 
Power Output at 1 dB 
Compression (Min.) 16.0 dBm 13.0 dBm 12.5 dBm 
VSWR (Max.) 
Input 2530 | 
Output 2.121 

DC Current (Max.) at +5 Volts 140 mA 
*Measured in a 50-ohm system at +5 Vdc Nominal. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point................... 54 dBm (Typ.) 
Second Order Two Tone Intercept Point................... 50 dBm (Typ.) 
Third Order Two Tone Intercept Point.................... 32 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature............................... -64°C to +125°C 
Maximum Case Temperature................................. 126°C 
Maximum DC Voltage ................................... +6 Volts 
Maximum Continuous RF Input Power......................... +/ dBm 
Maximum Short Term RF Input Power (1 Minute Max.) .......__. 100 Milliwatts 
Maximum Peak Power................................... 0.25 Watt 

(3usec Max.) 
“S™ Series Burn-In Temperature (Case).......................... 125°C 


Weight approximately 3.0 grams (0.11 oz.) 
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Outline Drawing 





RA63-1 
0.600 + 0.002 
0.025 BD ate 
(063) | (5.28) 
1 o 185 + 0.015 
(4.70 + 0.38) 
+0.001 19 4p +0.02 
0.018 “1 ppo (0.46 “py pe) DIA. 
4 PINS 
INPUT a GROUND 









0.400 + 0.010 5 


(10.16 +0.25) 5 
0.20 (5.06) 
WP. TYP. 


] oC a ye 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C Typical Automatic Test Data 















Gain Vec = +5 Vde 
FREQUENCY VSHR VSHR GAIN 
MHz IN ouT DB 
1800.0 1.2 1.7 19.33 
2000.0 Let 1.7 19.50 
2200.0 tei 1.7 19.61 
2400.0 1.2 1.6 19.72 
2600.0 1.3 1.6 19.2? 
2600.0 1.4 1.6 19.81 
3000.0 1.5 1.8 19.79 
3200.0 1.6 1.5 19.74 
3400.0 1.? 1.5 19.70 
3600.0 1.? 1.5 19.69 
3600.0 1.7 1.4 19.67 
FREQUENCY - GHz 4000.0 1.? 1.4 19.67 
4200.0 1.? 1.4 19.68 
4400.0 1.? 1.4 19.64 
4600.0 1.8 1.4 19.56 
. . 4800.0 1.8 1.4 19.48 
Noise Figure 5000.0 1.8 1.5 19.40 
$200.0 1.8 1.5 19.38 
5400.0 1.? 1.5 19.43 
7.0 5800.0 1.5 1.5 19.51 
SCOTT] 
' 6200.0: 1.? 1.5 19.34 
Soo 
P=] 
oo 
a §.0 —a 
wy : 
5 40 Linear S-Parameters 
1.8 2.0 3.0 40 6.0 6.0 82 
FREQUENCY - GHz 
FREQUENCY $11 $21 $12 $22 
MH2 MAG ANG MAG = ANG MAG ANG MAG — ANG 
p O t* 1800.0 .099_--98 9.260 33 004 96-30 268 02075 
2000.0 .069 -115 9.442 28 .004 0-57 626200? 
2400.2 .088 -151 9.682 -23 .006 0-61 623900271 
2600.8 1114-154 9.739 -49 .004 = _-78 1224223 
& 2800.0 .152 -157 9.779 -73 .004 -112 1212224 
3 3000.0 .188 -159 9.766 -97 .004 0-97 6209024 
& 3200.0 .231 -169 9.705 -121 .0@2 -128 120602073 
> 3400.0 6255-171 9.659 -144 .004 -139 .19? 78 
= 3600.0 .263  -174 9.651 -167 .0@3 -109 191 6? 
= 3800.0 .268 «179 9.628 170 .0@2 -131 .182 («61 
« 4000.0 .265 170 9.632 14? .@@2 -145 1178084 
w 4200.8 .259 «158 9.635 124 .e@2 -158 117348 
S 4400.0 .261 «143 9.593 101 .001 171 1176 42 
4600.0 .275—(«129 9.501 2? .0@3 -159 178037 
4800.0 .289 0117 9.417 54 .@02 ~-134 118334 
3000.0 .298 188 9.333 31 .002 -139 7186034 
18 20 eae a ae ls 5200.0 1291 ««99':i‘( 081-95 188034 
$400.0 266 ©6888 9.360 -15 .@@1 -172 198 36 
5600.0 123422 9.417 -48 .@02 -167 201 38 
* : : $800. 209048 9.455 -65 ,0@1 115 620802042 
at 1 dB Gain Compression 6000.0 1215.28 9.423 -92 .001 133 .213.0t««48 
6200.0 250 2-6 9.271 -119 .@@2. 0-147 121442 
VSWR 
3.0 











ery Te | 
gle et ae 
a a ee 
18 2.0 3.0 4.0 5.0 6.0 6.2 
FREQUENCY - GHz 






Intercept Point 
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WJ-RA66 


10 TO 1000 MHz De 
TO-8B' CASCADABLE AMPLIFIER [im 





HIGH GAIN - THREE STAGES: 37 dBm (TYP.) 
LOW NOISE: <3.5 dB (TYP.) 

HIGH OUTPUT LEVEL: >15.5 dBm (TYP.) 

@ LOW VSWR: 1.3:1 (TYP.) 

@ GOOD THIRD ORDER |.P.: 30 dBm (TYP.) 

@ HIGH REVERSE ISOLATION: >50 dB (TYP.) 





Specifications * 

i Guaranteed 
Characteristics 5”. 50°C 54° - +85°C 
Frequency (Min.) 5-1000 MHz 10-1000 MHz 10-1000 MHz 
Small Signal Gain (Min.) 37.0 dB 35.0 dB 34.0 dB 
Gain Flatness (Max.) +0.6 dB +1.0dB +1.3dB 
Noise Figure (Max.) ooUes 4.5dB 5.0 dB 
rovel ee at ae 15.5 dBm 14.0 dBm 13.0 dBm 
Compression (Min.) 

VSWR (Max.) Input/Output 137) 1.8:1 20" 

DC Current (Max.) at 15 Volts 81 mA 85 mA 87 mA 

*Measured in a 50-ohm system at +15 Vdc Nominal. 

Notes: 

1. TO-8B is larger than standard TO-8 package. (See outline drawing). 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercept Point ................... 55 dBm (Typ.) 

Second Order Two Tone Intercept Point................... 45 dBm (Typ.) 

Third Order Two Tone Intercept Point.................... 30 dBm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature. .......... 0.0.00 cee eee ee cenue -62°C to +125°C 

Maximum Case Temperature... ......... 0000 cee cece ce ccccceu, Plow & 

Maximum DC Voltage... 2.0.0... ee ee ee ec ee cece cee. +17 Volts 

Maximum Continuous RF Input Power......................... +6 dBm 

Maximum Short Term Input Power (1 Minute Max.) ........... +100 Milliwatts 

Maximum Peak Power ........... 0000 cece cece eecccccceuy 0.5 Watt 
(3 usec Max.) 

“S” Series Burn-In Temperature (Case). .............--0---0-2... 125°C 


Weight approximately 3.0 grams (0.11 oz.) 


SfZ 





Outline Drawings 


RA66 


0.600 + 0.002 
(15.24 + 0.05)" 
DIA. 








ab +0.001 9 4n +0.02 
=0.018 "pogo (0.46 “4 ge) DIA. 
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INPUT ~ 


0.400 + 0.010 p 
(10.16 +0.25) 2:¥: 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 





CRA66 
.920 
(23.37) 
PRODUCT LABEL AREA 
525 510 
(13.34) (12.95) 





(5 rs TYP (2) PLACES 
: 0.310 
DC BIAS wed 








= Pe GND] 
RF CONNECTOR A 

0.310 INPUT SMA JACK (FEMALE) 

(7.87) (2) PLACES 590 

510 +.010 ae 

MOUNTING (12.95 +.25) (14.99) 
SURFACE i MOUNTING HOLE 
2-56 UNC -2B X 0.15 DEEP 


THREADED INSERT 
(4) PLACES 


910 +.010 : 385 + .010 
oe 8 ons ie (9.77 +.25) 
(2.41) (6-60) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 





—— 





*WJ-CRAG66 is standard 

WJ-RA66 installed in miniature SMA 
connector housing and guaranteed over 
O°C to 50°C temperature range. 


Typical Performance at 25°C Typical Automatic Test Data 















Gain Vec = +15 Vde 
FREQUENCY YSWR VSWR GAIN. 
MHZ IN OUT DB 
1.00 {i7 1.8 37.2 
2.00 i.4 1.2 37.9 
5.00 1.2 1.1 38.8 
10.40 ioe 1.1 38.0 
50.00 1.1 1.1 38.0 
108.90 Kod 1.1 37.8 
200.00 1.1 fait 37.5 
300.008 1.1 1.2 37.4 
34.0 400.00 Let 4.3 37.4 
10 50 100 300 500 700 900 1100 et i i ae 
6 s s s s 
FREQUENCY -MHz 700.00 1.8 it 39.1 
800.08 1.1 1.3 38.2 
300.00 1.8 1.2 37.7 
: : 1400, 86. 1.1 1.2 36.9 
Noise Figure 1190.88 112 ie 35.6 
1200.00 1.4 iis 34.1 
= 
> 4.0 Linear S-Parameters 
lu 
ce 3 ae 4 gs ee 
> FREGUEHE Sil S21 $l2 SzZe2 
© 3.0 MHZ MAG FING MAG ANG MAG ANG MAG ANG 
LL 
uu 1.8 @.252 S66> 7212S -149 0.001 -15 a. 280 163 
= 20 2.8 ee -99 78.741 -163 eae 39 a.as7 124 
. 5.8 .086 -137 79.263 -175 .001 18 8.030 128 
= 10 50 100 300 500 700 900 1100 18.8 @.071 -168 79.100 188 8.001 -9 9,029 86 
FREQUENCY -MHz 5a. 8 @.067 163 79.186 163 8.002 ral a.az5 38 
190.6 a. 866 i41 77.781 145 8.001 -19 a.a56 ? 
200.6 4.063 107 75.175 111 6.001 -4 @.067 45 
p O : 308.0 8.958 83 74.075 78 0.001 54 8.10; 48 
aa. 8 u.851 67 74.466 46 8.002 -31 @.115 34 
ower Output 500.6 8.845 58 74,893 13 8.001 -20 8.102 16 
Baa. a. 840 48 77.954 -22 0.002 11 a.a87 2? 
18.0 7aa.8 a.a20 61 #8@.212 -59 @.002 215 a.a78 12 
aaa. a a.852 112-1. 546 -96 @.002 -28 @.128 aa 
> a08.8 @.016 -161 76.632 -139 9.003 -34 0.108 45 
eer 1aaa.a @.060 -173 69.901 a4? a,003 <51 a. 892 58 
> 17. 1140.4 aH. 186 177 68,514 144 8.003 -52 @.1i? 62 
es 1280.48 @.177 169 50.654 108 0.603 -39 @.139 86 
—> 
Qa. 
F 16.0 Vec = +12 Vde 
Oo 
te FREQUENCY YSWR VSWR GAIN 
= 15.0 MHZ IN OUT DB 
oO 
a. 1.00 7 1.8 36.5 
14.0 2.00 1.3 1.2 37.3 
“ 5.00 1.2 1.1 37.3 
10 50 100 300 500 700 900 1100 10.60 1.1 1.9 37,4 
’ 50.00 1.1 1.1 37.3 
: FREQUENCY - MHz 120. 20 ae 11 7.1 
at 1 dB Gai : 200.00 1.1 1. i 
B Gain Compression 300.08 111 1.2 36.7 
400.08 1.1 1.3 36.7 
500.80 1.1 1.2 36.9 
690.66 1.1 1.2 37.1 
700.40 1.6 1.1 37.3 
300.00 1.1 1,2 37.2 
900.80 1.1 1.3 36.9 
1600.00 1.2 1.2 36.0 
1100.90 1.4 1.3 34.8 
1200.00 1.6 1.4 33.4 
Linear S-Parameters 
“REQUENCY $11 S21 $12 S22 _ 
5 50 700 300 #500 700 900 1100 MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
FREQUENCY - MHz 1.0 #.258 -63 66.660 -141 0.001 103 0.281 158 
2.0 @.147 -93 73.500 -164 0.001 37 0.075 120 
5.8 a.072 -127 73.145 “128 0.002 23 8.032 194 
: 16.6 9.054 -152 73.835 ‘ ; 5 
Intercept Point 5a. 9.047 161 73.054 162 9.002 -35 9.026 66 
100.0 8.843 135 71.734 145 8.001 -36 8.039 29 
60 200.0 a.048 94 70.176 11 0.001 -48 @.a72 56 
300.0 8.846 69 68.323 7? 8.002 5 a.a87 46 
E 400.6 0.040 47 68.2321 44 8.002 8 @.116 33 
a 500.6 8.032 35 «69.944 10 8.002 -23 @.088 20 
, 50 600.0 8.027 i4 71.883 -2! 0.002 -21 a. ae2 32 
= 708.0 8.008 -64 73.154 =62 8.903 -30 a.067 45 
2 308.6 0.043 -175 72.834 -108 0.003 -39 8.893 78 
Ps) 300.0 a.052 -145 69.816 -142 8.002 16 @.114 42 
a 40 1408.6 @.096 -169 62.993 179 8.004 -51 a.096 67 
iE 1104.8 @.151 -178 55.194 140 8.004 -91 @.123 68 
ui 1200.6 G.227 167 46.647 105 @.004 -593 @.162 a? 
cc 30 
— 
= 


3RD ORDER 
0 100 300 500 700 900 1100 


FREQUENCY - MHz 


Reverse Isolation 


ao 
i) 


or 
fo) 


[Sa] 
fo] 


REVERSE ISOLATION — dB 
a 
> 


46 
10 50 100 300 500 700 900 1100 


FREQUENCY - MHz 


373 


Typical Automatic Test Data (continued) 


Vec = +5 Vde 
FREGQUEHC'Y VSR VSWR GRIN 
MHZ IH OUT DB 
1.46 18 1.8 32.3 
2,68 1.4 1.2 33.1 
5,68 Lee 1.1 33,2 
16,86 1 eee | » | 33.2 
54,66 Led Liok 33.2 
166, 46 Dad Ligil 33.4 
268,66 12 pe | 32.7 
360.66 12 ee | 32.9 
494,06 1.2 1.1 32.3 
588.86 laze 14 32.2 
608.88 1.3 1,2 32.1 
708.86 1.4 1.2 31.8 
366,66 1.5 142 31S 
368. a6 1.6 1.2 34.93 
1666, 66 1.8 1.2 36.3 
1166, 66 Bul » Cae 29.4 
1266. 46 ae 1.6 28.4 
Linear S-Parameters 
FREQUENCY $11 S24 $12 Goa 
MHZ MAG ANG MAG AHG MAG AHG MAG AHG 
1.6 6.291 -47 41.196 -142 6,001 74 6.2935 156 
2.8 6.166 ~§5 45.488 -165 6.862 ra 6,483 92 
Sia 6.884 -42 45.671 -176 6.882 -3 6.445 45 
14.6 4.865 -27 45.684 179 8.0682 -7 6.846 32 
58,8 4.857 -8 45.559 161 4.883 -8 6.846 26 
166,68 6.661 =-§ 44.789 141 6,682 -5 6,656 16 
240.68 8.872 -i4 43.386 164 6.862 -j1 6,651 26 
360.6 6.881 -36 42.068 67 6,662 176 6,068 34 
468.8 6.889 -49 41131 31 6.662 -26 4.662 36 
SHA. a 4.166 -693 46.586 -6 4.882 -19 8,454 44 
668.8 o.123 -9390 46.232 -43 6.0683 -9 6.473 493 
TOR. 6.151 -115 38.985 -81 6.8083 -49 8.876 53 
S68, 4 8.189 -146 37.488 -119 6,604 -31 6,106 62 
990.68 8.233 -154 35.214 -158 8.863 -29 4.881 53 
1666, 8.297 -173 32.687 164 6,664 -64 4,898 85 
1188,.64 4.364 172 29.668 124 6.684 -53 4.134 97 
1206.6 8.453 156 26.255 86 8.805 -76 4.231 99 
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WJ-RA69 


10 TO 1000 MHz 
TO-8B! CASCADABLE AMPLIFIER 





@ HIGH GAIN — TWO STAGES: 
25.0 dB (TYP.) 

@ HIGH OUTPUT POWER: 
> 23.0 dBm (TYP.) 

® HIGH THIRD ORDER L.P.: 
34 dBm (TYP.) 

® NEW SIZE: TO-8B' 





Specifications* Outline Drawings 


of ae [ Guaranteed RA69 
Ch t T i fs 
aracteristics ypica 0°-50°C  -54°C- 485°C — 


(15.24 + 0.05) 
DIA. 





































































Frequency (Min.) 5-1.100 MHz 10-1000 MHz 10-1000 MHz 
Small Signal Gain (Min.) 25.0 dB 24.0 dB 23.0 dB ie 
185 + 0.015 | 
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB a cal 
0.018 “0.09 (0.46 “ ga) DIA. 
Noise Figure (Max.) 4.5 dB 5.0 dB 5.5 dB Be is 
Y OUTPUT 
Power Output at 1 dB 
' F 0.400 + 0.010 
Compression (Min.) (10.16 + 0.25) 7 
Vee = +15 Vde +23.0 dBm +20.0 dBm +20.0 dBm bi 
Vedi cere +20.5 dBm +18.0 dBm +18.0 dBm A. 
cc DC VOLTAGE cs 
VSWR (Max.) Input/Output 125.) 2.0: 2.0:1 
DC Current at 15 Volts 130 mA 138 mA 145 mA + 008 (13) UNLESS OTHERWISE SPECIFIED 
DC Current at 12 Volts 104 mA 110 mA 114 mA 
= NOTE: RA69 amplifier is in new TO-8B pack- 
Measured in a 50-ohm system at +15 Vdc Nominal. age which is slightly larger than standard TO-8 
Notes: outline. 
1. TO-8B is larger than standard TO-8 package. (See outline drawing). 
Typical Intermodulation Performance at 25°C CRA69 
Second Order Harmonic Intercept Point .............+208- +60 dBm (Typ.) ~ -920 
Second Order Two Tone Intercept Point...............++- +55 dBm (Typ.) to sees 
Third Order Two Tone Intercept Point..............0008: +34 dBm (Typ.) 27.9 “ds 
PRODUCT LABEL AREA 
i ‘ 0.375 
Absolute Maximum Ratings (At 15 Vdc) a i iecaad oe 
(13.34) ; 
Storage Temperature.........-2-2000005 beer eee ees -62°C to +125°C bg aia ia ea 
Maximum Case Temperature... 1... 2-0 eee ee ee ee eee +100°C GND 
Maximum DC Voltage ....2-..eeccne ese esec eee eeeed wal oil +17 Volts Pe a et 
Maximum Continuous RF Power.......---- 202s s eee eee eens +13 dBm (7.87) can PLACES 590 
Maximum Short Term RF Input Power (1 Minute Max.)..........- 50 Milliwatts MOUNTING (12.95 +.25)=] [~*~ sai 
SURFACE 230 MOUNTING HOLE 
Maximum Peak Power ......0.2 2002 eee eee eee eee eee eee 0.5 Watt | (5,34) 2-56 UNC -2B X 0.15 DEEP 
- — THREADED INSERT 
(3 usec Max.) ; 3 (4) PLACES 
“"S"’ Series Burn-In Temperature (Case) .....--- 002 e eee eee eee 100 C g1o+.010 A r | 
iia — ened oh, a tb ene 





Weight = approximately 3.0 grams (0.11 02.) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


‘WJ-CA69 is standard WJ-A69 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 
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Typical Performance at 25°C 


Gain Power Output* 





10 100 200 400 600 800 1000 


POWER OUTPUT - dBm 















26 & 22 
* 2 }—5 = 5 21 : 
= a. 
z 24 aaa 5 20 eee aS 
23 i dees | wu 19 an ES 
100 200 400 600 = 800 1000 © 10 100 200 400 600 800 1000 
FREQUENCY - MHz FREQUENCY - MHz 
Noise Figure Power Output* vs. Vee at 500 MHz 
a 
= 25.0 
Lu 
= 22.5 
o E 
He S 20.0 
“” ‘ 
= is 
= > 175 
10 100 200 += 400 600 800 1000 E 
FREQUENCY - MHz ae 
uu 
= 12.5 
5 a. 
10.0 
’ 15 





Vec - VOLTS 


NOISE FIGURE - dB 





10 100 200 400 600 800 1000 *at 1 dB Gain Compression 
FREQUENCY - MHz 


lee in MA vs. Veg in Volts 


150 


5 66 8 10 12 15 16 
Vec - VOLTS 
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yp OUTPUT INPUT 





10 100 200 400 600 800 1000 
FREQUENCY - MHz 


Intercept Point 





= ~ | 
ea eee 
E ae oe 
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tu 
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lw 
-— 
z 
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= 
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ja 
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10 100 200 400 600 800 1000 
FREQUENCY - MHz 


Typical Automatic Test Data 


Veo = +12.0 Vde 


ree JSWr JSWr oAlW 
MHZ In OUT DB 
1343. : oe | 1.2 24.35 
ca. 9 ee | 1.2 2e4.3 
334. Led 123 25.8 
438. 1. 1.3 23.0 
508, 1.2 1.3 e4.3 
odd. 1.2 les e4.3 
Pee. 1.2 1.3 24.23 
308. 1.2 143 25.0 
3338. 1.2 1.3 25.03 
1339. leo 1.4 e4.3 
1134. 2.4 Lot c4.1 
1238. 4.2 2.3 22.3 
Linear S-Parameters 
rreee Sil : 
MAZ MAG ANG MAG 
138. 26 1.0 16.37 
cua. do rT.r 17.23 
334. .do ea.3 17.33 
430. .5 31.6 Tere 
500. .03 34.5 17.56 
ood, 18 26.1 17.57 
7oa. 18 7.60 ©617.36 
303. 43 26.5 17.73 
309. or -113.6 17.74 
1389. co 173.3 17.41 
1198. 41 133.2 16.386 
12089. eol 33.2 13.0808 


Vec = +15.0 Vde 


FREQ WSHirk Sur 
MHZ In OUT 
138. Let 1.2 
238. 1.1 1.2 
338. i.l i.e 
438. 1.2 
303. 1.2 1.3 
dd. 1.3 1.3 
raga. 1.3 1.3 
33a. 1.2 i.e 
339. 1.1 ie 
1333. 1.4 1.3 
1138. rae 1.7 
1238. 3.0 2.2 


Linear S-Parameters 


si2 see rrRea sit 

ANG MAG ANS MHZ MAG AHS 
-3.8 18 -6.3 138. a6 vel 
-o.5 18 few o ead. 6 id.i 
=F. 1 -it —37.2 333. -6 26.2 
=l2.2 ale -33.2 432. a7 33.6 
“16.7 13 -63.7 383. a? 34.3 
“fled 14 “go. oad. 11 26.1 
-23.7 13 =111.2 rae. eil Saf 
-36.2 sie -142.3 303. 33 “cl. 
-47.5 wil 150.1 338. a6 -133.3 
-o3.4 16 132.8 1303. 17 175.5 
-34.7 .er 33.3 1193. aici 134.1 
-183.5 233 3.3 1238. sor 108.6 


Co) 
= est 
td es 

= 


ra ro ma mo na fo fo fo 0 To fo ro 


MB OLA OT OT OT Olen 


1g @ foro ee POT md 


MAG 


17.25 
> > 


13.27 
13.21 
13.95 
13.33 
17.33 
13.33 
13.27 
17.32 
15.41 
13.41 


MAG 


82 
#2 
82 
a2 
82 
82 
82 
32 
82 
33 
33 
a2 


ol2 


ANG 
-4.4 


-3.9 
-13.8 
-14.1 
-13.4 
-23.7 
-31.2 
-33.7 
—-43.1 
-64.3 
-35.1 

-187.4 
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WJ-RA76 


10 TO 500 MHz 
TO-8B! CASCADABLE AMPLIFIER 








@ HIGH GAIN — THREE STAGES: 40.5 dB (TYP.) 
@ LOW NOISE: <3.0 dB (TYP.) 

@ HIGH OUTPUT LEVEL: 15 dBm (TYP.) 

@ LOW VSWR: 1.3:1 (TYP.) 

@ GOOD THIRD ORDER I.P.: +26 dBm (TYP.) 

@ HIGH REVERSE ISOLATION: >50 dB (TYP.) 
























Specifications* Outline Drawings 
re Guaranteed RA76 
Characteristics Typical 0° - 50°C 54° ~ +85°C ‘et ‘ n002 
Frequency (Min.) 5-550 MHz 10-500 MHz 10-500 MHz me 2 
ial i. 
Small Signal Gain (Min.) 40.5dB 38.5 dB 37.5 dB a 3135 2 005 
(4.70 + 0.38) 
| +0.001 +0.02 
Gain Flatness (Max.) +0.6 dB +0.9 dB +1.2 dB = nS 0.002 048 -0,05) DIA. 
INPUT _/~ GROUND 
Noise Figure (Max.) 3.0 dB 3.8 dB 4.3 dB i. youre 
vrsatect hy 
“Typ «sé. 
Power Output at 1dB +15.0 dBm +13.3.dBm +12.3.dBm rye, A500) S81 f 
Compression (Min.) f f , Se 
DC VOLTAGE af 0.031 mn is 
VSWR (Max.) Input/Output to 1.8:1 20:1 as Aas. g 
v 
DC Current (Max.) at 15 Volts 81 mA 85 mA 87 mA DIMENSIONS ARE IN INCHES (MILLIMETERS) 





+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
*Measured in a 50-ohm system at +15 Vdc Nominal. 























Notes: 
1. TO-8B is larger than standard TO-8 package. (See outline drawing). CRA76 
920 
Typical Intermodulation Performance at 25°C a. vor 
Second Order Harmonic Intercept Point ................... 42 dBm (Typ. (27.94) “a 
; A PRODUCT LABEL AREA 
Second Order Two Tone Intercept Point................... 35 dBm (Typ.) eo 
Third Order Two Tone Intercept Point.................... 26 dBm (Typ.) te 40 (9.52) TYP (2) PLACES _ 
(13.34) 1 DC BIAS a a 
Absolute Maximum Ratings & © eno = 
RF CONNECTOR 
Storage Temperature...................... VasGcw = @ tie 2 -62°C to +125°C 0.310 INPUT ce ene 
7.87 
Maximum Case Temperature..................... Gee 6 ae oe Boe 125°C eet | ~5104.010 0) |__ marr 
12. : 
Maximum DC Voltage .... 0.0.0... 0.000 c eee eee cee cece eee. +1/ Volts SURFACE i MOUNTING HOLE vo 
; -56 UNC -2B X 0.1 
Maximum Continuous RF Input Power......................... +6 dBm } 6.34 Si ee 
Maximum Short Term Input Power (1 Minute Max.) ........... +100 Milliwatts ee Y PP a 
Maximum Peak Power... 62 eee ese we enw cee ennccc.. 0.5 Watt (23.11 +.25) a5 is air ens 
(3 usec Max.) i245 
“S” Series Burn-In Temperature (Case) ............-2--------220.. isa 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Weight approximate! 3.0 grams (0.11 oz.) 
. s Pe . “WJ-CRA76 is standard 


WJ-RA76 installed in miniature SMA 
connector housing and guaranteed over 
O°C to 50°C temperature range. 
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Typical Performance at 25°C 








Gain Power Output* Intercept Point 
& S 
> 17.0 a co 
6 See ee 
eee Ter] & 
SY iene od 2 
eee T TS : 
& i OS ca ee: 
wig p L886 ui 
S ' 5 50 100 200 300 400 500 600 700 800 900 c 

FREQUENCY - MHz E 





Perak Gai Cotnoresion 5 50 100 200 300 400 500 600 700 800 900 


34 
5 50 100 200 300 400 500 600 700 800 900 FREQUENCY - MHz 


FREQUENCY - MHz 


Reverse Isolation 
Noise Figure 2.0:1 









58 


OUTPUT | 
Aus Se, 





x 15:1 

ati ee = ae 
o2- 5 50 100 200 300 400 500 600 700 800 900 

= 2.0 FREQUENCY - MHz 


5 50 100 200 300 400 500 600 700 800 900 
FREQUENCY - MHz 

‘S 60 100 200 300 400 500 600 700 

FREQUENCY - MHz 


REVERSE ISOLATION — dB 
oa 
i] 





Typical Automatic Test Data 


Voc = +15 Vde 
FREQUENCY VSWR VSWR GRIN 
MHZ IN OUT DB 
1.80 1.2 2.5 38.1 
2.08 1.2 1.8 40.1 
5.20 te Re 41.3 
10.00 1.2 2 41.4 
50.00 ist Lu2 41.4 
100.068 it 1.2 41.1 
200.86 ied 1a’ 40,7 
300.00 129 te 48.7 
400.02 +: 1.2 42.9 
500.60 1.2 1.4 41.3 
608.06 hel 1.4 41.1 
700.08 1.3 1.5 39.9 


Linear S-Parameters 


FREGUENCY $11 $21 $i2 $22 
MHZ MAG ANG MAG ANG. MAG ANG MAG ANG 
1.8 8.1868 -171 88.439 -151 8.802 -129 6.425 -125 
2.@ @.@81 -81 168.967 -145 8.882 -4S 6.284 147 
5.8 8.683 -150 116.365 -17 8.882 18 6.162 166 
16.@ 8.673 -168 117.179 -178 6.882 -166 6.090 152 
56.6 6.071 ife i722 157 8.862 -29 6.686 17 
166.6 6.664 -186 114.617 131 8.802 -67 0.161 -179 
266.6 6.863 -161 168.696 84 8.882 -48 6.847 156 
366.8 6.884 -158 167.957 38 8.882 159 8.682 164 
406.6 @.a95 -176 116.834 -18 6.882 -13 6.698 17? 
586.8 6.876 148 116.689 -62 @.882 -45 @.168 -172 
606.8 8.644 54 113.699 -119 @.062 -41 8.178 142 
7OH.8 4.120 -15 98,834 -177 8.862 -6 @.196 67 
Vec = +12 Vdc Vec = +5 Vdc 
FREQUENCY VSWR VSWR GAIN FREQUENCY VSWR VSWR GRIN 
MHZ IN OUT DB MHZ IW OUT DB 
1.66 1.2 2.6 37.4 1.66 1.1 2.2 32.9 
2.08 1.2 1.8 39.3 2.68 1.4 1.9 34.7 
5.66 Lee {<3 48.7 5.@@ a bee 36.5 
16.648 162 tel 40.7 14.66 i rap | 1.4 36.5 
56.08 1 I | Led 48.8 56.66 ae 161 36.5 
168.08 Lal 5 | 48.5 104,88 1.2 1.1 36.2 
200. 86 Tad 1 ae | 46.1 288.66 1.3 5 ae | 35.6 
388.08 1.2 Lod 48.6 388.88 1.4 122 35.1 
480.088 1.2 1.2 48.2 468.88 1.4 1.3 34.7 
560.68 es 1.2 46.5 560.380 1.4 1.3 34.4 
600. 8G 1.3 1.2 48,2 660.66 1.3 1.3 33.7 
768.80 Lee ) a’ 339.2 780.88 » ec: 1.3 33.2 
Linear S-Parameters Linear S-Parameters 
FREQUENCY $11 $21 $12 S22 FREQUENCY - ahd S21 S$i2 $22 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
1.6 @.182 -173 74.165 -153 8.882 31 8.452 -124 1.6 6.835 -56 44.293 ~158 6.862 -31 @.384 -117 
2.8 6.889 -63 91.912 -144 @.882 -38 6.289 159 2.@ @.154 -28 54.135 -144 8,862 42 @. 366 156 
5.0 6.668 -139 168.661 -178 6.882 117 6.124 119 5.e @.a8t -48 or. 815 -178 8.082 -26 6,868 75 
18.0 6.854 -164 108.164 -179 8.882 -19 @, 864 148 16.6 @.863 -32 66.826 -179 6.862 36 @,@29 28 
5@.@ 6.054 -176 169.462 157 8.882 -24 6,a@53 66 54.6 A. 666 -46 66.682 154 8.882 -188 @.829 -84 
186.6 6.8054 -168 106.411 131 6.682 -74 @.,64e -178 166.@ 6.887 -76 64.864 125 @.682 V4 6.842 -166 
206.8 @. 867 -147 161.485 82 8.082 176 6.867 -164 2a@.4 8.138 -98 66.575 ? 8.882 4 @.844 -117 
306.8 @.891 -153 99.646 35 8.882 36 8.646 -114 368.8 8.157 -123 56.561 19 8.082 -144 6.898 -145 
408.4 @.1a@5 -168 142.235 -13 8.882 146 6.482 -151 480.6 @. 166 -144 54.364 -33 8.882 -35 @.1168 -157 
580.0 8.879 161 105.331 -65 8.882 -66 6.892 176 566.8 8.152 ~-161 52.261 -87 8.882 -42 6.148 1768 
606.48 0.626 96 102.325 -122 6.882 43 @.106 189 666.4 @.137 -178 48.611 -142 6.0883 -89 @.144 12? 
706.4 @.883 -16 91.398 -188 8.883 -96 8.196 18 786.8 @.137 144 5,558 161 8.864 -1a@5 6.114 34 





WJ-RAS89 


5 TO 500 MHz | 
TO-8B! CASCADABLE AMPLIFIER 








@ HIGH GAIN — TWO STAGES: 
265 dBA hrs 

@ HIGH OUTPUT POWER: 
=/71.5 dBm (TYP 

@ HIGH THIRD-ORDER INTERCEPT 
POINT: 35 dBm (TYP.) 

@ NEW SIZE: TO-8B! 


Specifications * 


ise : Guaranteed 

Characteristics Typical 0° - 50°C -5A°C - +85°C 
Frequency (Min.) 3 - 700 MHz 5 - 500 MHz | 5-500 MHz 
Small Signal Gain (Min.) 26.5 dB 25.5 dB 25.0 dB 
Gain Flatness (Max.) +0.2 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 3.7 dB 4.5 dB 5.0 dB 
Power Output at 1 dB 
Compression (Min.) 

eet lS V = 21.5 dBm 20.5 dBm 20.0 dBm 

Ma = lev > 19.5 dBm 19.0 dBm 18.0 dBm 
VSWR (Max.) Input/Output 1.5:1 1.8:1 2081 
DC Current at 12 Volts 102 mA 108 mA 111 mA 
DC Current at 15 Volts 130 mA 136 mA 139 mA 





*Measured in a 50-ohm system at +15 Vdc Nominal. 
Notes: 1. TO-8B is larger than standard TO-8 package. (See outline drawing). 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic IP.............00000 eee eeee > 65.0 dBm (Typ.) 
Second Order Two Tone IP...........0000 0c ee eeu eeae > 55.0 dBm (Typ.) 
Third Order Two Tone IP............ 0000 e eee eee aee > 35.0 dBm (Typ.) 
Absolute Maximum Ratings 

Storage Temperature.................0. 20020000 cee eee -~62°C to +125°C 
Maximum Case Temperature ..................00 0000 cee ee eeae 100°C 
Maximum DC Voltage ..........20..2.2.202.20..0....0.0 000 eee +17 Volts 
Maximum Continuous RF Input Power.......................00. 13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.).......... 50 Milliwatts 
Maximum Peak Power ..................-.- 0000 eee een eeeae 0.5 Watt 


(3 usec Max.) 
“S" Series Burn-In Temperature (Case).......................... 100°C 


Weight approximately 3.0 grams (0.11 oz.) 
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Outline Drawings 


RA89 


0.600 + 0.002 
(15.24 + 0.05) 
DIA. 


- tag 
0.025 st poh 


0.63 0.208 
va | (5.28) 
i 0.185+0.015 

(4.70 + 0.38) 





re +0.001 4m 4 +0.02 

| 0.018“) gp (0:46 “ pe) DIA. 
4 PINS 

INPUT 7~ GROUND 






OUTPUT 











0.400 + 0.010 BC 
(10.16 + 0.25) 0.20 ( 
TYP. : 0.031 
! (0.79) 
45° + 3° 
DC VOLTAGE \ / 
— / 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 














CRA89 
920 
: (23.37) 
1.100 x im 
(27.94) dA 
i PRODUCT LABEL AREA 
0.375 
~~ YP (2) PLACES 
525 510 (9.52) TYP (2) = 
(13.34) (12.95) aie rm 
gama io YEA 
RF CONNECTOR 
0.310 INPUT SMA JACK (FEMALE) 
(7.87) (2) PLACES oa 
510 +.010 ~ 
MOUNTING (12.95 +.25)> | [7 (14.99) 
SURFACE 230 MOUNTING HOLE 
(5.34) 9-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
] (4) PLACES 





.910 + .010 | | 385 +.010 
(23.11 +.25) 0.095 _-260 (9.77 +.25) 
(2.41) (6-60) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


WJ-CRA89 is standard and WJ-A89 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range See Cascaded Thin Film Amplifiers. 


NOTE: RA89 amplifier is in new TO-8B 
package which is slightly larger than standard 
TO-8 outline 


Typical Performance at 25°C 


Gain Power Output* Intercept Point 
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Typical Automatic Test Data 


Vec = +12 Vde Vec = +15 Vdc 


i a Sur SR AIM Pre Wr USF sain 

MHE I IT OB MHZ iat NIT NE 
138. Loic Ls3 25.2 1a. 1 ea 1.4 ce. 4 
238. Le 1.4 eo.4 fai. ice 1.4 2a. 
388. 1.1 1.5 ona e 334. 11 1.4 co. 4 
438, 1.1 1-o co. l 15. 1.4 ee He. 3 
Sa. Lec ie 23.9 Sai. bad 1.6 co. l 
end. 1.4 Lee eo. Soa. i.3 1.6 26. 1 


Linear S-Parameters Linear S-Parameters 


Pret = Hy | et S12 See rReil sii Sel sie ate ad 

MWe MWA Aris WAG Anis MAG Ais iMlAis Anis Me MAG Anis ilAis Anis MAG ANS Mais Anis 
1d 233 174.3 24.48 25.3 de 3.3 Pi the -i7.4 1a. eG iea.2 28.91 —27.3 de $2 ~L5 -i4.4 
cad sar 153.6 e8.77 —51.9 32 e.a ake —d2.6 ci .H3 iSe.6 21.24 —31.2 .al 3 216 —d2.2 
aaa, .a5 163.3 20.37 —a4.a a2 3.053 .13 -51.38 saa. Pastas idf.i @a.as Poet 22 2. 13 oid. 3 
494. 23 -145.8 28.13 -~199.1 ae 3 see -7 3.3 448, «82 iiss 2aure -1a7.4 wae mee i »cd TP. 
nid. ay -1#8.6 13.62 -133.6 .a2 = 06 soo 36.5 aa, 2aS —-33.5 28.13 -1{36.4 az =S ie soe 33.7 
odd, «1lé -186.3 13.45 -163.2 a2 =—45 9 ser -115.4 odd, 14 -lg1.9 28.11 “165.7 a2 +5.0 ct —tti.3 
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WJ-RA89-1 


10 TO 500 MHz 
TO-8B CASCADABLE AMPLIFIER 





@ HIGH GAIN—TWO STAGES: 30 dB (TYP.) 
@ HIGH OUTPUT POWER: 21.5 dBm (TYP.) 
@ HIGH THIRD ORDER I|.P.: +36 dBm (TYP.) 








@ LOW NOISE: 3.2 dB (TYP.) 
@ LOW VSWR: <1.5:1 (TYP.) 
@ NEW SIZE: TO-8B' 
@ WIDE POWER SUPPLY RANGE: 5-15 VOLTS 
Specifications * Outline Drawings 
RA89-1 
ee ; Guaranteed 0.600 + 0.002 
Characteristics Typical 0° _5 0° Cc _5A° C-+ 85° Cc (1524 & 0.05) 
0.550 
(13.97) 
Frequency (Min.) 5-600 MHz 10-500 MHz 10-500 MHz 0.83) - = a 
0.185 + 0.015 
Small Signal Gain (Min.) 30.0 dB 29.0 dB 28.0 dB ssa "sc 
0.018 “P.O (0.46 “0-02) DIA. 
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB —_ 


INPUT GROUND 









OUTPUT 


Noise Figure (Max.) 
+15V 3.2 dB 4.5 dB 5.0 dB eased 
+12V 2.7 dB 4.0 dB 4.5 dB ieee | 








45° + 3° 





Power Output at 1 dB DC VOLTAGE 
Compression (Min.) 
+15V 21.5 dBm 20.0 dBm 20.0 dBm 
TIZV 18.5 dBm 18.0 dBm 17.0 dBm DIMENSIONS ARE IN INCHES (MILLIMETERS) 


+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


VSWR (Max.) Input/Output <1.) ter 2.0:1 


DC Current (Max.) at 
15V 130 mA 137 mA 140 mA CRA89-1 
12V | ~ 102 mA 108 mA 111 mA 















*Measured in a 50-ohm system at +15 Vdc Nominal. + -920 
Notes:: 1. TO-8B is larger than standard TO-8 package, (See outline drawing). E Pee oe aia 
Typical Intermodulation Performance at 25°C PRODUCT LABEL AREA 
Second Order Harmonic Intercept Point .................. >57 dBm (Typ.) 0.375 ryp (0) PLACES 
Second Order Two Tone Intercept Point................0% >50 dBm (Typ.) an ead ees 0.310 
Third Order Two Tone Intercept Point...............000-. 36 dBm (Typ.) : , aD os sii a 
fF eno 

Absolute Maximum Ratings (at +15Vdc) Lae cameron | 
Storage TOmMperature 6. fs a ie we ee Si ee ween wes -62°C to +125°C 87) ah (2) PLACES 590 
Maximum Case Temperature............ ne og ee aah ante 100°C MOUNTING (7.95 + 25 aes 
Maximum DC Voltage... 65 oo es cece ence pater ecvune . 17 Volts ire 1 638 Sais err ere 
Maximum Continuous RF Power................0000- eetarn 13 dBm a anes 
Maximum Short Term RF Input Power (1 Minute Max.) ......... 50 Milliwatts 02.01 — ae 
Maximunn POSK POWET 2. 6 cy ee ee wv alee Gawe w aw bw ed eree 0.5 Watt BN*D) O95 2a TE (9.77 £25) 

(2.41) 


(3 usec Max.) 


seq H ° 
S” Series Burn-in Temperature (Case)........... Tree eee 100 C chee ARE nee Na Maes) 


+ .015 (.38} UNLESS OTHERWISE SPECIFIED 


Weight approximately 3.0 grams (0.11 oz.) 
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Typical Performance at 25°C 
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Typical Automatic Test Data 


Vec = +15 Vdc 


FREGUENHC'Y et O08 VSWR GAIN 
MHZ IH OUT Ie 
5.8 1.3 1,4 36.8 
16.8 bos Wace 38.1 
Se. & 1.3 1.2 34.1 
140.6 1.3 1.2 36.1 
ZG. 1.2 Liz C1 a meagre 
386.6 1.z2 i eter 36.2 
406.8 1.2 1.4 36.1 
546.8 1.4 Ls 29.8 
608.8 1.7 Lied 23.3 
Linear S-Parameters 
FREGUEHCY S11 S21 Sle 
MHZ MAG "ANG MAG ANG MAG ANG MAG 
5.8 6.135 173 31.67 11 6.61 9 4.154 
14.8 6.124 175 31.92 4 6,81 3 8, 166 
56.6 8.117 179 31.83 -14 8.81 -4 4,675 
168.6 6.119 -177 31.86 -36 8.81 -5 6.856 
268.6 8.187 -178 32.16 -6 a, @1 -6 6.105 
368.8 6.895 -164 32.42 -93 8,61 -9 ee BCH 
466.6 @.111 -146 31.83 ~126 a. 61 -9 6.166 
506.6 6.166 -132 31.668 -168 6,81 -17 4.188 
666.6 6.252 -133 29.16 167 6.01 -26 6.212 
768.@ 8.367 -146 26.29 129 8,02 -32 6,269 
Vec = +12 Vde 
FREQUEHWC'Y VSR Wb GAIW 
MHZ IH OUT IB 
5.8 1.3 1.3 29.7 
16.6 1.2 1.2 29.8 
5A. 1.2 1.2 29.8 
168.8 1.2 Lez 29.8 
266.8 1.2 1.2 23.8 
308.8 1.2 1.4 29.9 
4606.8 1.3 1,5 29.8 
566.6 1.5 1.6 29.0 
606.8 1.8 1.7 28.9 
Linear S-Parameters 
FREGUEHCY' $11 Sel $12 
MHZ MAG ANG MAG ANG MAG AHG MAG 
5.8 8.122 174 38.688 16 6.61 oe 6.146 
16.8 C114 175 34.84 3 4, @1 2 4.895 
56.8 6.166 156 S8.75 -14 4,61 -1i 6,677 
168.6 4.168 -17r4 38.73 -38 8,61 ~4 6.881 
246.8 8.898 -171 31.67 -61 4.61 -5 8.116 
306.8 8.895 -153 31.32 -94 6.61 -3 4, 151 
460.6 6.125 -136 38.75 -~127 8.81 -9 6.186 
568.6 6.199 -129 29.94 ~162 8,81 -15 @.217 
660.6 6.296 -134 27.8 165 8,61 -24 8.249 
768.8 8.419 -144 24,85 126 6,62 -33 6.256 
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APPLICATION 
INFORMATION 
FOR THIN FILM 
CASCADABLE 








AMPLIFIERS 


INSIDE THE TO-8 AMPLIFIER: 
BASIC CIRCUIT CONCEPTS 


This discussion covers the basic circuit 
concept behind the cascadable amplifier 
and details some of the techniques that 
are used to maintain hardware stability 
in the application of the units. The 
fundamental common denominator to 
most broadband cascadable amplifiers 

is collector-to-base, shunt-resistive feed- 
back and series-emitter resistive feed- 
back, as shown in Figure 1. There are 
some reactive feedback methods that 
have been employed both in combina- 
tion with and without resistive feedback 
to reduce the degradation that the resis- 
tive feedback has on the noise figure. 
However, the consideration of these 
design schemes is beyond the scope of 
this article. 


Fig. 1 — Resistive Feedback. 


The typical transducers used in the 
TQ-8's are microwave bipolar transistors 
which have a nominal 6 dB/octave gain 
slope, as shown in Figure 2. The ampli- 
fier gain curve can be flattened using 
pure, resistive feedback with no reactive 
elements up to a frequency where the 
open loop gain is approximately 10 dB 
greater than the closed loop gain. Then, 
reactive elements must be used to pro- 
vide input and output match and to 











bondwire inductance, are absorbed into 
the circuit elements. Manual computer 
optimization is used on a specially 
developed W-J computer program that 
is specifically designed for analyzing 
cascadable amplifier circuits. 


‘“gain-peak’’ the amplifier to obtain the 
highest gain bandwidth product. A 
typical RF circuit excluding DC biasing, 
coupling, and bypass capacitors is 
shown in Figure 3. The parasitic ele- 
ments, such as header capacitance and 





es 
an rary, B<1 
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GAIN ——>> 


10 dB 


G 
| A-—G~ 1-2 dB 


| 
i RESISTIVE —a}.— RESISTIVE + REACTIVE —3— 
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FREQUENCY -——————B> 


TOP OF BAND 


Fig. 2 — Open Loop Versus Closed Loop Gain. 
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Fig. 3 — Typical RF Circuit. 
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This program uses conventional 
matrix techniques to treat each circuit 
element and uses fixed topology. Single- 
stage gain typically runs from 6 to 25 
dB, with Re ranging from 20 to 0 ohms 
and R¢ ranging from 150 to 1000 
ohms, as illustrated in Figure 4. For 
low noise circuits, Re usually goes to 
zero, since the transistor is normally 
biased for less than 10 mA collector 
current and the internal Re, which can 
be approximately by .026/l,, acts as 
sufficient emitter feedback. The curves 
in Figure 5 show the gain, the input 
and output impedance as a function of 
Re with a fixed Ry. Re is fixed and R¢ 
varied in Figure 6, which shows the 
inverse gain relationship between these 
two resistors. It is this property of the 
microwave bipolar transistor that allows 
various gain options to be realized. For 
a fixed value of Re, to obtain as close to 
a 50-ohm input and output impedance 


SINGLE STAGE 
GAIN R, RANGE Re RANGE 


6 TO 25 dB 20 TOO OHMS 150 TO 1000 OHMS 


Fig. 4 — Two-port Topology. 





as possible, a certain value of R¢ which 
will dictate the gain is required. For 
higher gain, a lower value of Rg is 
chosen, which requires an increase in 
the value of R¢. The gain that can be 
obtained at the top of the band is 


typically within 2 dB of the transducer’s 


open-loop gain. To obtain more than 


R OUTPUT 
Ry = 230 OHMS 


IMPEDANCE — OHMS 


8 12 
R, OHMS 


Fig. 5 — Gain and Impedance. 


386 








this gain from the device usually results 


in both lack of unconditional stability 


and increased input VSWR. 


wn 
= 
-O 
uJ 
s) 
z 
< 
ra 
a 
= 


20 
100 200 300 400 500 600 
Re OHMS 


Fig. 6 — Gain and Impedance Versus 
Collector-base Resistance. 


Noise-Figure Degradation 


For arough first approximation of the 
quantitative degradation in noise figure 
that the resistive feedback elements 
cause, the following derivations may be 
used. The approximation excludes the 
actual transistor and its noise properties 
from the analysis. This contributes to 
the degree of accuracy of the approxima- 
tion; but, its purpose is to obtain, by 
simple calculation, what degradation 
can be expected. This type of approxi- 
mation is particularly useful when it is 
desired to determine the influence of 
changing the feedback elements on 
noise figure to obtain different gain 
levels. 

When the gain of the bipolar transis- 
tor is significantly reduced by feedback, 
its open loop noise characteristics 
change such that the amplifier does not 
respond as readily to changes in source 
impedance. The transistor will generally 
operate better when essentially matched 
to its input impedance. As discussed 
earlier, the cascadable amplifier must 
have close to a 50-ohm input and out- 
put impedance. For the purpose of the 
following analysis it will be assumed 
that the input and output impedance is 
50 ohms. 


Fig. 7 — Noise Figure Degradation. 





The equivalent circuit for the transis- 
tor circuit in Figure 7 can be changed to 
that shown in Figure 8 for determining 
the resistive losses caused by the feed- 
back elements. In effect, the emitter 
feedback resistor, Re, can be considered 
a loss element in series with R71, the 
effective input resistance of the transis- 
tor. The emitter resistor can be treated 
as a voltage-dividing element where the 
signal-to-noise ratio is increased by this 
voltage division. 


—_ pe 
Re 
Vo 
Ry 


Fig. 8 — Equivalent Circuit for Noise Figure 
Degradation. 







al” 





Letting Zin = Rout = Ri = 50 ohms 
and solving for Rj, 


= (Re + 25) 50 a 
: Re - 25 
The input power to the network when 
Zin = 50 ohms is 50i?. The power 
delivered to Ry is Ry (i2)*. Taking the 
ratio of delivered power to input power 
yields: 


Re (1) 


Ry (ig)? 

50(i4 )? 
Using current division, and solving for 
ig, gives: 


Power ratio = (2) 


oe iz (R¢ + 25) 
2 Ret25+Re+Ry 


Substituting equation 3 into equation 
2 yields: 


(3) 


Power ratio =10 log 
(R~t+25)? Ry 
50(Rt+25+R_+R;)? 
(4) 


For an amplifier with an Re of 12 ohms 
and R¢ of 240 ohms, the degradation of 
the noise figure calculates to 1.85 dB. 
At the other end of the scale a low noise 
amplifier might have an R¢ of 400 ohms 
and an Re of zero ohms, from which 
only 0.54-dB degradation is calculated. 


Empirical data show that using equa- 
tions 1 and 4 can be made slightly more 
accurate by adding a correction factor 
of O dB for a 20-dB or higher gain stage 
and 0.5 dB for a 7.5-dB gain stage, with 
linear interpolation in between. 


Output Power 


The output power of the TO-8 feedback 
amplifier is a direct function of the 
collector current. The great majority of 
cascadable amplifiers use direct capaci- 
tively coupled outputs, i.e., circuits 


without impedance transforming devices 


and, as a result, are voltage limited. 
Nonsymmetrical clipping occurs on the 
cutoff portion of the AC swing, as 
shown in Figure 9. The steep AC load 
line is a result of the direct coupling to 
the 50 ohm load impedance. For greater 
output power at a given collector cur- 
rent, the equivalent AC load impedance 
must be raised. This reduces the slope 
of the AC load line, thereby providing 
greater AC swing in the cutoff part of 
the cycle. This effect can be observed 
by comparing Vp to Vp in Figure 9. 

For wideband operation and good 
impedance matching, it is generally not 
practical to use a transforming device, 
except for the VHF and lower UFH fre- 
quency ranges. The WJ-PA2 A87 series, 
A81/A82 series and the AG7 series use 
autoformers in the collector circuit for 
higher and more efficient output power, 
but are limited to below 800 MHz 
operation. Because of the sensitivity of 
the output power to the AC load line, 


AC LOAD LINE FOR AC LOAD 
GREATER THAN 50 OHMS 


DC LOAD 


the voltage limiting is a direct function 
of the load impedance. Higher than 50 
ohms for the load will result in greater 
than the nominal output power, and 
lower than 50 ohms will reduce the 
available output power. 


DC Biasing 


Depending on RF requirements and cost 
considerations, several schemes are used 
to provide the DC biasing in the cascad- 
able amplifiers. In the low-cost scheme 
shown in Figure 10, the collector feed- 
back resistor serves the dual purpose of 
providing base bias and collector-to-base 
shunt feedback. This approach is used in 
TQ-5 packages and is represented by the 
W-J EA series, such as the EA2 amplifier. 
Compromised performance results be- 
cause the ultra-small size does not allow 
input or output matching. The unit 
operates essentially with resistive match- 
ing, except that a series peaking inductor 
is used in the collector line. In addition, 
the value of R is typically less than 

150 ohms, which causes substantial 
noise figure degradation because the 
value of R¢ must be chosen to set the 
gain and provide a reasonable input and 
output match. This requires that Ry 


AC LOAD 


Fig. 9 — AC Output Power Swing. 





Fig. 10 — Low-cost Bias: Compromised 
Performance. 





have a low enough value to enable it to 
pass the excess bleeder current. Since 
the compromised performance of the 
circuit shown in Figure 10 has no R3, 
in comparison to the circuit shown in 
Figure 11, the voltage at the base will 
be low, which also necessitates that 

R 1 be low. In order to reduce the cur- 
rent flow, Vcg is set low, thereby 
reducing the maximum available gain in 
this type of design. 

The passive bias circuit shown in 
Figure 11 overcomes noise figure and 
gain problems by using a separate R¢ 
resistor and an emitter resistor to pro- 
vide both DC feedback for temperature 
stability and to raise the voltage level at 
the base so that Rj can be larger in 
value. The parallel combination of Ry 
and Ro provide a minimum amount of 
shunting and its accompanying noise 
figure increase and gain reduction. 

A third scheme uses a PNP low fre- 


quency transistor to bias the RF tran- 


Figure 7_ Passive Bias: Full Performance. 





387 





Fig. 12 — Active Bias: Full Performance. 





sistor, as shown in Figure 12. This 
approach virtually eliminates base 
shunting and, in addition, does not have 
an element in the emitter circuit which 
minimizes degeneration because of 
additional parasitic inductance in the 
emitter leg. This circuit is temperature- 
stable because if I, in the RF transistor 
goes up, the voltage across the sense 
resistor, Rg, will go up, causing Vee 
across QO» to go down. This action 
reduces the base drive to Q1, causing 

|. to go down. When Rg is less than 
about 300 ohms, it is usually necessary 
to include Q3 to track the base-emitter 
voltage of Q2 over temperature as the 
differential voltages on Rg can become 
comparable in magnitude to the normal 
base-emitter voltage change that occurs 
as a function of temperature. 

The circuit of Figure 13 is used for 
the higher-level cascadable amplifiers, 
which differ from the type shown In 
Figure 12 by the addition of an RF 


Fig. 13 — Linear Power Amplifier: Active 
Bias. 
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choke. The choke does not limit current, 
and for higher-level units, particularly 

if it is not desired to raise Vee above 15 
volts, it does not shunt the output and 
absorb RF power. Most W-J amplifiers 
that provide +13 dBm or greater output 
oower utilize an RF choke for power 
supply decoupling. 

One method of providing bias for 
two cascaded RF stages in a single 1 O-8 
is demonstrated in Figure 14. Here, the 
active bias circuit of Figure 12 is ex- 
panded to provide bias from a single 
transistor for both RF transistors. The 
limitation of this circuit is that the col- 
lector current of each RF transistor 
(Q, and Qz) must be close enough in 
value so that each transistor will receive 
its proportionate amount of correcting 
currents from Q3 when the circuit is 
operated over wide temperature ranges. 

To summarize these bias schemes, 
the circuit in Figure 10 is used where 
minimum cost and size are the domi- 
nant factors. The circuit in Figure 11 is 
used where higher performance Is 
desired, but the frequency of operation 
is usually limited to 500 MHz or below. 
The circuit will be less sensitive to sub- 
band oscillators (see section on sub-band 
oscillations), since no active device is 
used in the bias circuit. 

The bias circuit shown in Figure 12 is 
not frequency-limited, and offers the 
maximum gain obtainable from the RF 
transistor. The circuit of Figure 13 is 
used where it is desired to obtain higher 
power than possible from the circuit of 
Figure 12. The circuit of Figure 14 
minimizes the area required for high 
performance applications when two 
stages in a single TO-8 package are used. 


Fig. 14 — Two-stage Active Bias. 











Performance Parameters 
Cascading Rules 


The wide selection of amplifiers com- 
bined with the WJ-G1 gain control mod- 
ule, offers extensive flexibility in 
achieving any desired gain, frequency, 
noise figure, VSWR and power output. 

The following sections give a few 
simple rules to use when cascading 
these amplifiers. 


Gain 

The typical cascaded gain will be the 
sum of the individual unit typical gains. 
The overall gain specification should not 
exceed the sum of the minimum gains as 
specified for each unit. The cascaded 
gain of the A15, A17 and PA10 shown 
in Figure 15. An overall gain of 37 0.4 
dB is achieved from 10-1000 MHz. 


Gain Flatness 


Each cascadable amplifier is flat across 
its respective band to within +0.3 dB. 
The cascaded gain flatness for up to 

4 units typically will be less than +1.0 
dB. However, for a conservative specifi- 
cation, +1.5 dB should be used when 
the full bandwidth is required. 


> 14/80 
®t. 
Fig. 15 — Gain of the A15, A17 and PA10 
Cascade. 

The gain characteristics of three Ads 
in cascade are shown in Figure 16 for 
Vec values of 15 V, 12 V, 10 V, and 
8 V. Note that the gain flatness remains 
virtually unchanged for voltages ranging 
from 8 to 15 volts. The total power 
drain for the three units is only 288 mW 
at 8 volts compared to 1120 mW at 
15 volts. This cascade is very useful in 
applications with limited power drain. 
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Fig. 16 — Gain Performance of Three A5 
Amplifiers in Cascade for Vec Values of 15V, 
12V, 10V and 8V. 


Cascaded Noise Figure 


The overall noise figure measured at the 
input amplifier of a cascade will increase 
due to the second stage contribution. 
The overall noise figure of a cascade can 
be calculated using the following 
equation: 


eae Fy - 1 


ear Cine es 
where Fy is the noise figure of the Nth 
stage of Gy is the gain of the Nth stage. 
All terms are numeric ratios and not in 

dB. 

Table 1 gives the second stage con- 
tribution for the gains available from 
the cascadable amplifiers. For example, 
a typical cascade would be an A1 
followed by two Ads. If both A5s have 
a 5.0 dB noise figure, from Table 1, the 
contribution of the second Ad to the 
first Ab is only 0.093 dB. In this 
example, the second stage contribution 
to the overall noise figure is virtually the 
same even if the A1 (first stage Noise 
Figure of 3 dB) is cascaded with one or 
more Ads. The contribution given from 
Table 1 is 0.146 dB. If the second stage 
were an A1 (3 dB Noise Figure) instead 
of an Abd, then the contribution would 
be 0.068 dB or an improvement of 
only 0.08 dB. 

The disadvantages of cascading two 
or more low noise amplifiers are lower 
input power for 1 dB gain compression 
and larger gain variation over tempera- 
ture because of the low bias level on 
the transistor. For example, the indivi- 
dual data sheet on the low-level A3 
amplifier shows a gain variation of 
approximately +0.5 dB over a tempera- 
ture range of -54°C to +100°C. The 
variation for the Ad over the same 
temperature range is typically less than 
+0.3 dB. The main advantages of cas- 
cading low-level amplifiers are lower 
power drain and better limiting action 
to high-level signals. 





image Mae Wes 


Impedance 


The Watkins-Johnson Company cascad- 
able amplifiers are designed for 50-ohm 
input and output impedance by using 
both collector-to-base and emitter resis- 
tive feedback. In addition, LC matching 
and reactive feedback compensation are 
used to obtain matching at the high end 
of the band. The photograph in Figure 
17 shows the cascaded input and output 
impedance of an A11/A15 cascaded. In 
this case the cascaded VSWR is improved 
slightly over the unit VSWR. Most 
Watkins-Johnson cascadable amplifiers 
offer a bandwidth of 6-8 octaves. In 
general, the impedance is between 40- 


Table 1 — Second-Stage Noise Figure Contribution — dB 


First Stage 
Noise 
Gain Figure 
dB dB 


3 dB 


5 dB 





60 ohms and is essentially resistive below 
1% octaves from the high end of the 
band. 


VSWR 


The VSWR on most of the amplifiers is 
specified at amaximum of 2.0:1. The 
cascaded VSWR will be typically less 
than 2.0:1 across the entire band,-but 
can be greater than 2.0:1 in certain cases. 
About 1% octaves below the high end 

of the band there is virtually no degrada- 
tion when cascading, and the 2.0:1 
cascaded specification can be easily 
achieved. In general, when covering the 
entire bandwidth, the cascaded VSWR 
should be specified 2.5:1 maximum, 
with amplifiers that have a 2.0:1 specifi- 
cation. 


Output Power 


When cascading the cascadable amplifiers, 


there is no degradation in output power 
of the last stage provided that the driver 
stage provides sufficient power. Figure 





8 dB 


Second Stage 
Noise Figure 


20 dB 


0.633 
1.183 
1.750 
2.307 


1.750 
2.989 
4.098 
5.074 


4.098 
6.160 
7,/54 
9.036 


6.160 
8.601 
10.374 
11.756 


10dB | 12dB | 15dB 


18 shows the gain compression versus 
output power for various models. The 
curves extend from the uncompressed 
region of 2 dB of gain compression. The 
threshold compression point is defined 
as the 0.1-dB gain compression point 
and is the level of output power that the 
amplifier can deliver to the next stage 
without undergoing any significant loss 
of power output for the cascade. 

The curves of Figure 18 show the 
additional compression that can be ex- 
pected if the driving stage does not pro- 
vide sufficient power. The necessary 
drive power is calculated by using the 
following equation: 


Pa => Gerd 


where Pz is the output power and Gag is 
the uncompressed gain of the stage being 
driven. The minimum Pp is the threshold 
compression point as previously defined. 
Typically threshold compression 
points for several Watkins-Johnson 
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Fig. 17 — Input and Output Impedance of an A11/A15 Cascade. 
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Fig. 18 — Gain Compression Versus Output 
Power. 


Company cascadable amplifiers are given 
in the first column of Table 2. The cen- 
ter columns show the threshold driving 
power required to obtain the output 


Table 2 — Typical Threshold 
Compression Point. 


PThreshold PDriver Min. Pout Typ. 


(0.1 dB (0.1 dB (1.0 dB 

Model Comp. Comp. Comp. 
Pt.) Pt.) Pt.) 
PA10 & +19.0 +13.0 +225 
PA12 

AQ +21.0 +11.5 +22.0 
A19 +17.0 +15.0 +21.0 
A17 +12.5 +4.0 +15.0 
A7 +11.5 0 +14.0 
A5 +6.5 6.0 +8.0 
A15 +4.0 7.0 +7.0 
A63 2.0 12.0 +3.0 
A1 & A3 7.0 15.0 1.0 
All -8.0 16.0 2.0 
A79 +20.7 +9 .4 +22.4 
A82 +17.0 +0.2 +20.7 
A87-2 +6.3 4.7 +10.3 
A86 +2.1 19.1 +79 
PA3 +21.1 +11.6 +25 .1 
A59 +20.6 +12.4 +22 4 
RA89 +19.5 -2.3 +21.2 
A88& +18.1 +2.4 +20.4 
A58 +18.2 +9 .2 +19.2 
A72 +12.7 0.7 +13.3 
A74 +6.9 19.4 +8.6 
A83 4.6 29.8 0.8 
PA15 +22.4 +14.3 +26.8 
A19-1 +209 +128 +23.3 
AG6E-1 +12.1 10.1 +15.9 
A18-1 +11.7 +1.8 +15.8 
A12 0.7 6.5 +8.5 
A39 +20.8 +16.4 +229 
A38 +18.8 +14.3 +20.8 
A36-1 +6.1 +0.4 +15.4 


power listed in the right hand column. 


This table is generated by using the above 


equation. Table 2 shows that a Pp of 
+11.5 dBm is required to drive the AQ 
to a Po of +22 dBm output power. The 
A7 provides this amount of power at its 
threshold compression point. The A19 
requires +15 dBm. The A17 provides 
+15 dBm at its 1 dB compression point; 
hence, an output power reduction of 

1 dB would typically result when cas- 
cading the A17 and A19. The A17 
requires +4.0 dBm to obtain a+15 dBm 
Output which is provided by the A15. If 
lower noise is needed, then the A63 
should be used, which is compressed 
about 1 dB at the +4 dBm output level. 
Thus, the overall result when cascading 
the A63, A17 and A19 is approximately 
a 2 dB loss in output power. The mea- 
sured output power of this cascade is 
shown in Figure 19 The output powers 
shown in Figure 18 were measured at 
100 MHz. Generally, the output power 
increases as the high end of the band is 
approached because of the reactive 
matching effect. 

The output power of a single stage Is 
measured using a 50 ohm source and a 
50 ohm load. The output power of the 
driving amplifier can be affected by the 
load (input impedance of next stage) 
presented to it. This can cause some 
minor differences to occur that are not 
fully explained by considering compres- 
sion alone. In general, if the effective 
load presented to the driver stage is 
greater than 50 ohms, then more out- 
power power can be obtained from the 
driver stage. Conversely, if the load pre- 
sented is less than 50 ohms, then a 
reduction may result. 
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Fig 19 — Power Output of the A66-1, A18-1 
A63, A17 and A19 Cascade. 


The WJ-A9 can be driven to provide 
200-300 mW (+25 dBm) of output 
power with additional compression, 
and the A19 can be driven to provide 
150-200 mW (+23 dBm) maximum. 
Beyond these limits, the bias current of 
the amplifiers will increase because of 
the RF signal effect on the base bias 


tends to cause Class C operation. Because 


‘the gain of the A19 is lower than the 
AQ, a larger RF signal will be present at 
the base, which causes the base bias to 


0 100 300 500 700 900 1100 


be affected at a lower output power 


than on the AQ. For maximum reliability 


it is not recommended that the AQ or 


A19 be operated above these output 
power levels. 


The A63/A17/A19 was introduced in 
late 1974 and has remained a 
State-of-the-art cascade for several years. 
New for 1983 is a cascaded combination 
providing equal or superior results using 
only two TO-8 amplifiers as shown in Fig. 
19A. 





39.5 dB GAIN Vcc = 15 VOLTS 
(TYP) 







+22 dBm 
OUTPUT POWER 
(TYP) 


Fig. 19A 


The A66-1/A19-1 cascade provides 
about 3 dBm higher output power, equal 
NF to the WJ-A63, and 4 dB higher gain. 
The primary reason for the higher output 
of this cascade is simply that the A19-1 
requires about 4 dB less drive power (see 
gain compression curves in Fig. 18) than 
the A19 because of its higher gain. 

There are now. within. the 
Watkins-Johnson product line of cas- 
cadable amplifier models that more than 
double the output power of the industry 
pace setting AO and A19 TO-8 amplifier. 
The WJ-PAS will provide a minimum of 
200 milliwatts at 15 volts and, in 
addition, offer 3.5 dB higher gain than 
the WJ-A9 amplifier. 

For applications out to 1000 MHz, 
the WJ-PA10 will provide a minimum of 
200 milliwatts of output power (@ 20V 
Vcc) with a 3.5 dB more gain than the 
WJ-A19 amplifier. And now there is the 
WJ-PA15 TO-8 amplifier that provides 
3.0 dB even higher gain (13.5 dB 
typically) out to 1000 MHz and 200 
milliwatts minimum output power using 
only a 15 volt Vcc supply. In addition, 
the WJ-PA15 provides a typical output 
power of 0.5 watt out to 500 MHz. 


POWER 
DIVIDER 


Fig. 20 — Higher Output Power by Paralleled 
Amplifier Operation. 






POWER 
DIVIDER 





When the output power required is 
higher than that which is provided by a 
single output stage, then the units can be 
paralleled using reactive power dividers as 
shown in Fig. 20. Nearly 3 dB of addi- 
tional output power can be obtained 


using this method. An example of par- 
alleled output (saturated) power is shown 
in Fig. 20A. 
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When the paralleled pair of PA15's 
is driven by a WJ-A19-1 or WJ-PA10 
amplifier, there is virtually no change in GAIN COMPRESSION - dB 
the output power. Fig. 21C 


Saturated Output Power 


Several new amplifier gain compres- 
sion versus Output power curves have 
been added in Fig. 21A through Fig. 21D. 
These curves show the gain compression 
characteristic for many newer generation 
TO-8 amplifiers for input levels that cause 
the onset of compression to moderate 
levels of saturation where the gain com- 
pression is 5 to 10 dB. 
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and 22B give some exemplary curves of 
overdrive conditions. 
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Distortion Products and Intercept Point 


Due to the inherent nonlinearities of 
the amplifiers, intermodulation and har- 


FREQUENCY = 100 MHz 





Rit ee a : ! ! /, monic distortion products are generated 
a GAIN COMPRESS ION - 4B which limit the dynamic range. The level 
: of the distortion product relative to 

(a ET sate Fig. 21D : 

B ee eae ee These curves demonstrate a relatively . signal level can be calculated from 

2 a monotonic characteristic of gain com- the Intercept point, or conversely, the 

5 —_ pression for moderate saturation levels. intercept point can be calculated from 

= eae Ga aes the relative suppression. The intercept 

z ee What happens when the W-J Cascadable aE DAs P os creer 

3 a Amplifiers are driven into heavy satura- point ( ! .) is the theoretical point of 

tion depends on the bias design of the UEISee LON of the fundamental slope 

aire Tae ae ae ’ with the slope of the distortion product, 
a a ee circuit and whether or not the units are eee 
|_| [| | single-stage or two-stage. Figures 22A and Is shown in Figure 23 for the WJ-A9 
a ie ae 
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Fig. 23 — Output Power Versus Input Power 
of the WJ-A9 Amplifier. 


amplifier. Third order two-tone distor- 
tion is the mixing of two signals applied 
at the input of the amplifier. These 

Fig. 21B Fig. 22A third-order products will appear at the 
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GAIN COMPRESSION - dB INPUT POWER - dBm 


frequencies 2f; - fo, 2f; + fo, 2fo + fy 
and 2f2 - f;. Two-tone second-order 
products will appear at the frequencies 
f; + f2 and f; - fo. The intercept point 
can be calculated from equation 1: 


_ Rap 
Pp =e 
lee: n-1 SdBm 


where R is the relative suppression below 
the fundamental in dB, n is the order 
number and S is the absolute signal 

level in dBm. If the intercept point is 
known, the relative suppression can be 
calculated by equation 2: 


2) Rgp = (n-1) (1.P.-S) 


The intercept point will be the output 
intercept point if S is the output signal 
level and it will be the input intercept 
point if S is the input signal level. 

For example, what is the typical 
third-order two-tone intercept point for 
the A9? From Figure 23, the value of 
R is 52 dB for an output power of +10 
dBm. Using equation 1: 

|.P. -2 + 10=+36 dBm 

Table 3 shows a summary of the 
second-order harmonic, third-order har- 
monic and third-order, two-tone inter- 
cept point for several amplifiers. The 
second-order two-tone intercept points 
are not shown since they are approxi- 
mately equal to the second-order har- © 
monic intercept points. 


Table 3 — Second-Order Harmonic, 
Third-Order Harmonic and Third-Order, 
Two-Tone Intercept Points 
for Several Amplifiers 


Second-Order Third-Order Third-Order 
Model Harmonic Harmonic Two-Tone 
1.P. 1.P. 1.P. 
A5 +40 dBm +27 dBm +22 dBm 
A7 +45 dBm +30 dBm +26 dBm 
AQ +50 dBm +36 dBm +36 dBm 
A11 +15 dBm +13 dBm +10 dBm 
A15 +35 dBm +24 dBm +20 dBm 
A17 +45 dBm +32 dBm +29 dBm 
A19 +46 dBm +34 dBm +34 dBm 


The AQ, A19, and A17 output third- 
order two-tone intercept points versus 
frequency are shown in Figure 24. Note 
how the A17 |.P. approaches the A19 
|.P. at the high end of the band. When 
cascading amplifiers, if the driving 
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Fig. 24 — A9, A19 and A17 Output Third- 
Order Two-Tone Intercept Point Versus 
Frequency. 
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amplifier outeut intercept point is equal 
to the input intercept point of the 
amplifier being driven, then each ampli- 
fier would contribute equally, causing 

a 3-dB reduction in the output intercept 
point of the output stage. If there is 6 dB 
of margin on the driver stage, then 
approximately 1 dB of degradation 
could result. As a rough rule of thumb, 
the output intercept point will be typi- 
cally 12 dB higher than the output 
power on the Watkins-Johnson Company 
cascadable amplifiers. Any degradation 
in output power will generally cause 
degradation in the intercept point. 


Intercept Degradation 


Distortion in RF Signal Processing is 
often a baffling problem for the 
designer. Basic understanding of what 
causes distortion, and how it propagates 
within the system will help optimize 
performance. Intermodulation Distortion 
is of key interest in a newly developed 
system. 

The Two-Tone Intercept Point is 
often used as a measure of intermodula- 
tion distortion in signal processing 
devices. When amplifiers are cascaded 
the degradation of the intercept point 
can be easily determined. 

When a signal is amplified, the out- 
put is characterized by the primary fre- 
quencies, f,; and f5, and their inter- 
modulation products. (Table 1) To 
specify the level of distortion due to the 
intermodulation products, the intercept 
point definition was created which, sim- 
oly stated, defines the nth order output 
intercept point as, 





(1) Ry p 

Nip tna) O 
Np is the relative suppression of the nth 
order product in dB and P,, is the total 
power output of the amplifier in dBm. 

When two amplifiers are cascaded, 
the cascade intercept point is a function 
of the intercepts of the individual 
amplifiers and the gain of the system. 
To understand the degradation of inter- 
cept point, the relative suppression of 
intermodulation products must be 
understood. 

Relative suppression is the ratio of 
the total output power (mw) to the 
power level of an intermodulation spur. 
This is valid for all orders. 


(2) n.=— 


In a two-amplifier system (see 
Figure 25), if the individual suppres- 
sion characteristics are known, the 
total suppression can be determined. 


Fig. 25 


Both amplifiers generate intermodula- 
tion products, "S, and "S. respectively. 
The first product, "S, is amplified by 
the gain of the second amplifier and 
then combines with "S,. If it is assumed 
that all input and output impedances 
match, then the intermodulation pro- 
ducts’ sum Is, 


(3) VSP =v S} Xgo +V Sb 


The Gain of the second amplifier is 
represented by go. With some mathe- 
matical manipulation, a formula for the 
total relative suppression "r+ can be 
obtained: 














(4) 1 1 











(4a) rp o/2 = 1 Bae: a 5 -1/2 

If the cascaded relative suppression 
is known, the degraded intercept point 
can be calculated: 


(4b) (.2) =) ae aa 
(0 Ga) 
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If equation (1) is converted from 
dBm to mW, it can be substituted into 
(5) and a formula for cascaded intercept 
point can be obtained: 

n 
(1 ) ip” = Re + PS 


n-1 


(1a) jpn_ n (ami) P, 


Rewriting (5) using (1a): 


—(n-1) ( eae 
(6) pe 2 = (png + 


( ea 
IP5 


This can be generalized to the case of 
x amplifiers in cascade: 
—(n-1) 


(7) IP> rr! 
—(n-1) 


X - a 
2 ( IP i+ ») 

The gain term represents the gain 
following the i th amplifier. This for- 
mula is valid for all orders. However, 
it gives worst case performance, assuming 
a perfect 5092 system. If a severe mis- 
match occurs in the cascade, further 
degradation can result. 

This formula can be easily validated 
experimentally. Looking at the Watkins- 
Johnson A5-5 in cascade with the PAS 
the intercept point at 33.0 dBm can be 
measured using the individual amplifier 
characteristics (see Figure 26) and the 





3 
IPo = 36 dBm 
Go = 14 dBm 


IP? = 20.5 dBm 
Fig. 26 | 
cascade formula, it can be seen that the 
3 dB degradation.in third order inter- 
cept point is to be expected: 


1P2 = 20.5 dBm = 112 mW 


IP3 = 36.0 dBm = 3981 mW 
go = 14.7 dB = 29.5 


IPS -1 = [(112 mW) (29.5)]* + 
[3981 mW]"! 


IP2 = 1808 mW = 32.6 dBm 


The intercept formula can be used to 
introduce several rules of thumb for cas- 
cading amplifiers. The first rule applies 
(see Figure 27) when the output inter- 





3 
IPo = 38 dBm 
Go = 10 dBm 


IP> = 28 d8m 


Fig. 27 


cept point of the first amplifier equals 
the input intercept point of the second. 
Each amplifier will contribute equally 
to the intermodulation product, causing 
a 3 dB degradation in total output inter- 
cept point. 


IP? = 28 dBm = 630.0 mW 


IP? = 38 dBm = 6309 mW 


go = 10 dB = 10 
|P3-1 = [(630.9 mW) (10)]"! + 
[6309 mW] ”! 


IP2 = 3154 mW = 35.0 dBm 
Aip=3 dB 
The second rule is demonstrated 
‘when the output intercept point of the 
first amplifier is much greater than the 


input intercept point of the second 
amplifier. (See Figure 28.) 





IP = 36 48m 


Go = 12 dBm 


IP; = 30 dBm 
Fig. 28 


iPS = 30 dBm = 1000 mW 


IPs = 36 dBm = 3981 mW 
Qo = 12 dB = 15.8 


IP3 1 = [(1000 mW) (15.8)] “7 + 
[(3981 mW)]* 


IP? = 3182 mW = 35.0 dBm 
Aip=1dB 


In this case, a6 dB overlay causes a 
1 dB degradation in intercept point. The 
third rule of thumb is that a mismatch 
of intercept point will cause degradation 
equal to or greater than the mismatch 
itself. In the last example, the output 
intercept point of the first amplifier is 
6 dB less than the input intercept point 
of the second. (See Figure 29.) 





31P) = 17 dBm 31P5 = 35 dBm 


Fig. 29 Go = 10 dBm 


IP? = 19 dBm = 79.4 mW 
IP3 = 35 dBm = 3162 mW 
oy) = 10dB=10 
iP3 + = [(79.4 mW) (10)] + 
[3162 mW]” 
IP2 = 634.8 mW = 28.0 dBm 
A ip = 7 dBm 
Intermodulation distortion can be 


reduced through careful design. The 
general cascade formula can be used to 


‘The dynamic range (DR) of cascadable 


calculate degradation in intercept point. 
For quick estimation in cascading, the 
following three rules of thumb can be 
used: 


1) If the output intercept point equals 
the input intercept point, a3 dB 
degradation will result. 


2) If the output intercept point is much 
greater (> 6 dB) than the input, IP 
less than 1 dB degradation can be 
expected. 


3) If the output IP is much less (<6 dB) 
than the input IP, degradation equal 
to the mismatch, or more, can be 
expected. 


Through the use of the three rules 
and the general cascade formula, inter- 
modulation distortion can be minimized 


Intercept Degradation and 
Dynamic Range 





amplifiers for a single input signal can 
be defined as: the difference between the 
input signal level that causes 1 dB of 

gain compression and the minimum 

input signal level that can be detected 
above the amplifier’s noise level. This 
minimum detectable signal (defined as 

3 dB above the noise level) MDS, can be 
expressed in dBm by the equation: 


MDS = -111 dB/MHz + B+NF 


where B is the bandwidth relative to 


1 MHz in dB, and NF is the noise figure 
measured at the amplifier input. 

The input signal or drive power (Pp) 
that produces 1 dB of gain compression 
is given by the equation: 


Pp = P output a Gain + 1 dB 


where Poutput is the output power at the 
1 dB compression point. The dynamic 
range, therefore, is the difference bet- 
ween Pp and MDS: 


DF = Pp - MDS 


Using the data given in Figure 15 (A63, 
A17, A19) and a 1 MHz bandwidth, DR 
is calculated as: 


DR = (Poutput - Gain + 1 dB) - (+111 
dBm/MHz + B + NF) 

DR = (+19 - 35+ 1) - (-111+0+4) 

DR = 92 dB (1 MHz bandwidth) 


For a 500 MHz bandwidth there 
would be a 27 dB reduction in the over- 
all dynamic range for the above example 
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(10 log = = 27 dB). 


Another definition of dynamic range 
is the ‘‘spurious-free’’ region which char- 
acterizes the effective performance of 
an amplifier with more than one signal 
applied to the input. For the case of 
input signals at equal level, the spurious- 
free dynamic range, DRgour-free, is given 
by the equation: 


DRepur-free = 2/3 (I.P. - Gain - MDS) 


Table 4 — Deviation from Linear Phase, Gain and Group Delay of the WJ-A15 Cascadable Amplifier 
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Table 5 — Deviation from Linear Phase, Gain and Group Delay of the WJ-A25 Cascadable Amplifier 
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where |.P. is the third order two-tone 
intercept point in dBm. Using the same 
example and an |.P. of +32 dBm for a 
A19 amplifier, the sourious-free dynamic 
range is: 


DRepurtree = 2/3 (+32 - 35- (-111 
+0+4.0) 
DRepurfree = 69 dB (1 MHz bandwidth) 


Phase Linearity and Group Delay 


The Watkins-Johnson Company cascad- 
able amplifiers offer excellent linearity 
and relatively constant group delay be- 
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cause of thin-film integrated construc- 
tion. Phase linearity is the best fit 
Straight line to the phase response curve 
and is expressed in degrees deviation. 
Computer printouts of phase linearities 
from an automatic network analysis 
system are shown in Tables 4 and 5. The 
first column shows the deviation from 
linear phase and the last column shows 
the group delay. 

The phase linearity of the WJ-Ad is 
typically less than +2° across a 10-500 
MHz band. The phase linearity of 
WJ-A15 is typically <+6° across its 
entire 5-1000 MHz band and the WJ-A25 
is typically less than +7° across its 
entire 5-1500 MHz band. Substantial 
improvement in phase linearity can be 
obtained by not using the upper end of 
the band. Table 4 compares the phase 
linearity of the A15 across the 110-510 
MHz and 110-1010 MHz bands. The 
linearity across the 110-510 MHz band 
is typically within +0.5°. The A25 phase 
linearity is typically +1.8° up to 1000 
MHz as shown in Table 5. 

The cascaded phase linearity will be 
equal to or less than the sum of the 
individual stage linearity. Thus, 2 stages 
of A15s would typically have +1.0° 
phase linearity up to 500 MHz, but 


would degrade to about +12° up to 


1000 MHz. 

The phase linearity of the A34 is 
shown in Table 6. The A34 is a two 
stage 100-2000 MHz unit which offers 
typically +3.5° across its entire band- 
width. Also shown is the phase linearity 
for the 500-1500 MHz band for which 
the A34 yields typically <+1.0° 

The Group delay is defined as the 
rate of change of phase shift versus 
frequency d@_ 

dw (omega) 

The group delay is calculated by 
taxing the phase difference over a given. 
frequency band and then dividing by 
that frequency band. Both the phase 
and frequency are in radians. The group 
delay can be expressed in units of time 
by the mathematical relationship 


frequency (Hz) X 360° 
Phase (degrees) 


ty (seconds) = 
The group delay for the A25 amplifier is 
typically less than 0.5 nanoseconds up 
to 1000 MHz as shown from Table 5. 


The excellent phase linearily and 
constant group delay properties of the 
A25 make it an ideal choice for Gigabit 
Data Rate Systems. A convenient carrier 
frequency for the quadriphase modulated 
phase shift keying (QPSK) is 1 GHz, 
where the A25 provides high phase 
linearity and constant group delay. 


Table 6 — Deviation from Linear Phase, Gain and Group Delay of the WJ-A34 Cascadable Amplifier 
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Figure 30 shows the phase shift of a 
WJ-A15 amplifier operating at 1) room 
temperature, 2) at -54°C and 3) at 
+100°C. There is virtually no change in 
linearity over this temperature range. 
Phase tracking is typically within +2° 
between units. 


Pulse Response 


The recovery time of the Ad, A15 and 
A3 amplifiers to a 1 volt, 50 nsec video 
pulse are shown in Figures 31, 33 and 
35 respectively; each amplifier consists 
as a single stage. Figures 31, 34 and 36 
show the recovery time when the ampli- 
fier. consists of two stages. 

Each amplifier has a circuit feature 
that is different from the other two. 
Figures 31 and 32 represent the RF 
choke decoupling from the power supply 
(in addition to an RC network). Figures 
33 and 34 represent active bias, and 
Figures 35 and 36 represent the resistive 
decoupling and passive emitter bias. 

The recovery time of the Ab is faster 
than the A15. The A3 yielded the low- 
est overshoot and the fastest recovery 
time. Table 7 shows the typical recovery 
time of each amplifier for various input 
pulse levels. 
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Fig. 30 — Phase Shift of the WJ-A15 


Amplifier. 





Fig. 31 — Single Ad. 
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Fig. 33 — Single A15. 


Fig. 32 — Two Cascaded Ads. 


Fig. 34 — Two Cascaded A15s. 











Table 7 — Amplifier Recovery Time 


(To a1 mV Settling Level) 


After a 50 nsec Input Pulse is Applied 


Model 


A3 

A5, A7 

A9 

Al, A11, A11-1, A15 
A17 

A19 

A25 

G1 


0.1 Volt 
Input 
0.8 usec 
2.0 usec 
1.3 psec 
3.0 usec 
2.5 psec 
0.8 usec 
2.0 usec 


1.0 Volt 
Input 
1.0 usec 
2.5 psec 
1.5 sec 
3.5 psec 
3.5 psec 
1.5 usec 
3.5 usec 
1.5 usec 
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The overshoot and recovery time of 
the two cascaded Ads, shown in Figure 
32, are reduced by adding a 50 pF 
Capacitance in series with the input sig- 
nal, and is shown in Figure 37. The 
recovery time is decreased from 3.5 
usec to approximately 1 usec (to a 
10 mV level). The response of the 
WJ-A25 to a 50 nsec, 0.1 video pulse 
is shown in Figure 38. The pulse is 
shown both before and after passing 
through the A25. The pulse droop is 





Fig. 35 — Single A3. Fig. 39 — AG3 with 50 pF Series Capacitors only 5%, indicating an excellent low 

SCALES COMMON TO FIGURES 9 TO 14: on Input and Output at 1 dB Compression. frequency response down to approxi- 
VERTICAL = 0.1 VOLT/DIV. mately 1 MHz. Both the input pulse and 
HORIZONTAL = 0.5 wSEC./DIV. the output pulse exhibit a rise time of 


approximately 4.5 nanoseconds, thus, 
demonstrating the ultra-wide bandwidth 
oroperty of the A25 amplifier. 

A CW pulse will recover faster than a 
video pulse, as shown by Figure 39. 
Here a 500 MHz 20 usec wide CW pulse 
is shown after passing through the 
WJ-A63. The input power level was 
sufficient to cause approximately 1 dB 
of compression. The input and output 
lines are AC coupled with 50 pf capa- 
citors which yield a recovery time as 
as shown by Figure 40 of approximately 
20 nsec. Without the capacitors the 





Fig. 36 — Two Cascaded A3s. Fig. 39A — A63 with 50 pF Series Capacitors recovery time (not shown) is 250- 

INPUT PULSE: on Input and Output in Heavy Saturation. 300 nsec 
MAGNITUDE = 1.0 VOLT me : : 
WIDTH = 50 nSEC. When the unit is driven with a +5 
RISETIME = ~ 4 nSEC. dBm input signal, which is sufficient to 


cause heavy saturation, the recovery 
time increases to only approximately 
25 nsec as shown by Figure 40A. When 
the 50 pf capacitors are not used, severe 
pulse distortion occurs and the recovery 
time in the saturation mode extends to 
approximately 5 usec. 


Temperature 


Each Watkins-Johnson Company cas- 
cadable amplifier has been designed for 
optimum performance over a full tem- 
perature range. Typical gain changes over 
Fig. 37 — Two Cascaded Ads with 50 pF Fig. 40 — A63 with 50 pF Series Capacitors ambient temperature ranges of -5A4°C to 
Series Capacitor on Input. on Input and Output at 1 dB Compression. +25°C js less than +0.3 dB for the 5-500 
MHz units, and less than 1.0 dB for the 
higher frequency units. The actual tem- 
perature performance of an A63 amplifier 


Ree rore| a | . ee , over a 10 to 1000 MHz bandwidth is 
ee : Me, shown in Figure 41. 





_§ = sori 





Fig. 40 A — A63 with 50 pF Series Capacitors 
Fig. 38 — Single A25. on Input and Output in Heavy Saturation. Fig. 41 — WJ-A63 Temperature Performance. 
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The A63 amplifier gain is typically 
16 dB across its full bandwidth at 25°C, 
with less than 0.8 dB degradation at 
85°C. The temperature performance of 
the WJ-A15 is shown in Figure 42. 
Again, there is only about an 0.8 dB loss 
of gain at 85°C. The temperatures are 
ambient with the 85°C temperature line 
representing a unit's case temperature of 
about 95°C on the A15. Figure 43 shows 
the WJ-A33 TO-8 amplifier temperature 
performance across the 1.0 to 2.0 GHz 
frequency range. Note at 100°C and 2 
GHz the gain changed by only 0.9 dB, 
and by only 0.4 dB at 71°C. These 





Fig. 42 — WJ-A15 Temperature Performance. 





Fig. 43 — WJ-A33 Temperature Performance. 


photographs display the excellent 
temperature performance engineered in- 
to the Watkins-Johnson Company cas- 
cadable amplifiers. 

Table 8 shows some actual amplifier 
case temperatures when the ambient 
temperature is at 25°C. In a typical 
application, the units are mounted with 
the case making good contact to the 
ground plane of the circuit board. 


Table 8 — Actual Amplifier Case Temperature 
When the Ambient Temperature is at 25°C 


Thermal 
Impedance 
Case to Approx. 
Modal cag VCC Watts with Circuit 
Circuit Board 
Board, 
(les 
A5 32°C 15¥ 0.37 19° C/W 10 in? 
A7 42°C 24V 1.00 17 Cw 10 in? 
A17 36°C 15V 0.66 17° C/W 10 in? 
A19 49°C 15V y 16° C/W 10 in? 
AQ 64°C 24V 2.6 15°C/W 10 in? 
A19 32°C 15V 150 4.5°C/W AO in? 
AQ 34°C 24V 2.60 3.5°C/W 40 in? 





Because the A7, AQ, and A19 dissipate 


1 watt or more of power, 20 in? of area 


should be used for the A7, 30 in? for 


the A19 and 40 in? for the AQ, to main- 


tain less than a 10°C rise in case tempera- 


ture above ambient. 


Case Temperature Regulation 


By using the WJ-331240 proportional 
controller, the case temperature on the 
TO-8 Amplifier can be held to a much 
narrower range than it would be with- 
out it. This, in turn, would reduce the 
gain variation as a function temperature. 
Many of the W-J TO-8's exhibit excel- 
lent gain stability as a function of tem- 
perature and, hence would not benefit 
as much as the controller. 

Figures 44, 46, 48, and 50 are 
examples of gain temperature variation 
as a function of ambient temperature. 
Figures 45, 47, 49, and 51 are examples 
of case temperature variation with and 
without the controller. For example, 
the WJ-A5 at its worst case frequency 
(5600 MHz) varies approximately .5 dB 
over the case temperature range of 
-54°C to +85°C without the controller. 
It decreases to .3 dB with the controller 
as shown in Figure 44. Figure 45 shows 
the change in case temperature for that 
range. The WJ-A59 amplifier shows a 
similar improvement in Figure 46. 

A more substantial improvement can 
be obtained at the high end of the band 
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Fig. 44 — Gain vs. Temperature. 
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Fig. 45 — Case Temperature vs. Ambient 
Temperature. 


on the two-stage high frequency amps 
such as the A64 and A36-1. A 1200 
MHz which is worst case for the A64, 
the gain variation is reduced from 1.3 
dB to .4 dB as shown in Figure 48. The 
worst case point on the A36-1 (2300 
MHz) improved from 2.6 dB to .9 dB. 
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Fig. 46 — Gain vs. Temperature. 
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Fig. 47 — Case Temperature vs. Ambient 
Temperature. 


29.0 CONTROL RESISTOR = 10 Ka 


28.5 FREQ = 1200 MHz 





TEMPERATURE - °C 


Fig. 48 — Gain vs. Temperature. 
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Fig. 49 — Case Temperature vs. Ambient 
Temperature 
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Fig. 50 — Gain vs. Temperature. 
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Fig. 51 — Case Temperature vs. Ambient 
Temperature 


Frequency Stability 


Each W-J cascadable amplifier has been 
designed to be unconditionally stable 
with load VSWR’s of any phase angle. 
In order to realize inherent stability, 
certain installation procedures and 
methods must be employed. 

Instability falls typically into two 
types: 1) Sub-band oscillations in the 
100 kHz to 1 MHz region and, 2) out- 
of-band oscillations above the frequency 
band. Occasionally in-hand oscillations 
can occur, but are much more rare and 
are usually related to poor circuit board 
grounding. 


Grounding 


The necessity for good grounding cannot 
be over emphasized. The following 
measures provide acceptable grounding. 
First, the entire TO-8 case should be 
completely grounded across its entire 
surface to the circuit board. The circuit 
board, in turn, must be properly ground- 
ed on both sides. Shown in Figure 52 
are both sides of a typical TO-8 circuit 
board used for mounting the TO-8's. 
The board ground planes are connected 
on the edges by the mounting screws 
and the case to which it is mounted. In 
addition, a series of small plated through- 
holes are placed parallel to the RF cir- 
cuit trace for the purpose of reducing 
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the inductive reactance between the two 
ground planes. Insufficient ground con- 
nections can result in midband or high- 
end out-of-band spurious responses. The 
W-J TO-8 mounting kit (No. 251050-001) 
is the preferred technique for holding 
the TO-8 to the ground plane. A con- 
ductive epoxy ring that fits around the 
periphery of the bottom of the case is 
also an acceptable method, where space 
is at apremium. 





Fig. 52. Typical TO-8 Circuit Board. 


Sub-band Instability 


Much attention has been given to the 
problems of sub-band potential instability 
in recent years with improved techniques 
used in the design of biasing circuitry 
of the Watkins-Johnson line of cascadable 
amplifiers. This effort has resulted ina 
vastly reduced problem in using these 
amplifiers with any type of load or source 
condition over the full operating tem- 
perature range. 


It is, however, still important to add an 
additional 0.05 to 0.1 uf decoupling 
capacitor to the Vcc part for insured iso- 
lation from power supply related feed- 
back. In addition, if the power supply 
bias lines are not properly shielded, radia- 
tion from these lines can occur causing 
instability. This is particularly important 
when high gain levels of 60 dB or higher 
are used. 


Radiative Feedback Oscillation 


Radiative feedback oscillation can occur 
when a high gain chain is used where 

the RF output voltage is in phase with 
the input voltage (even number of stages), 


and the output signal radiates back to 
the input because of the antenna action 
of both the output and input circuit 
traces. The solution here is simply to 
keep output and input traces as short 

as possible and as far from each other as 
possible. For gain of over 60 dB, it is 
advisable to shield the input from the 
output by using a separate cavity for 
the input gain stages. 


Out-of-band High Frequency Oscillations 


High frequency oscillations can occur as 
a result of poor circuit board and ampli- 
fier case grounding. In addition, if the 
grounding is marginal, the units may be 
more susceptible to oscillation under 
certain load conditions. A bare lead of 
only one-half inch in length used to 
connect the RF signal from its source 

to the input port of the amplifier may 
result in oscillations. It is much better 
to use a properly grounded circuit board 
with a microstrip transmission line or 
coax cable. Any open lines, whether 

on the Vcc port or in the RF signal 
path may require ferrite beads to prevent 
them from acting as radiators or 
receptors. 


Power Supply Selection 


The majority of Watkins-Johnson Com- 
pany’s cascadable amplifiers operate 
from a nominal 15 volt dc power supply. 
The gain versus power supply voltage 
for many amplifiers is shown in Figure 
53. Low level amplifiers such as the A1, 
A3, and A11 are represented by 

the curve shown for the A11 amplifier. 
Because of the relatively low bias level 
on these amplifiers, the power supply 
should be regulated to within 0.5 volt 
of the nominal 15 volt level. The higher 
level amplifiers such as the Ad, A15, 
and A1/7 are much more tolerate and 
can be operated on a power supply 
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Fig. 53 — Gain Versus Power Supply Voltage. 


voltage as low as 8 volts. The A15 and 
A25 amplifiers are extremely flat over 
the range of 8.to 16 volts. This extreme 
flatness results in an amplifier that is 
relatively immune to power supply 
ripple translating to changes in gain. 

In addition, 0.6 to 1.0 dB improvement 
in noise figure can be obtained by 
operating the Ab, A15, or A25 at 8 
volts. 

Up to 4 stages may be cascaded in a 
common assembly without RF shielding 
between each unit. A typical 4 stage 
assembly providing 60 dB of gain could 
be configured as shown in Figure 54. 
There is no bandwidth shrinkage when 
cascading the amplifiers because of the 
broadband feedback techniques 
employed. 

In the assembly shown the WJ-A3 
is used as the first stage followed by 
two WJ-Ad5ds and one WJ-A7 as post 
amplifiers. The 0.1 wF capacitor is 
placed across the dc bias line to sup- 
press any tendency toward sub-band 
oscillation. 


+24 oe 
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Fig. 54 — Typical Four Stage Cascade. 


Noise Measurement 


The noise figure that is measured on 
an amplifier depends to some degree on 
the system used to make the measure- 
ment. A few years ago the HP340B 
automatic system was very popular but 
has not been in close agreement with 
the more recent AlLTECH type auto- 
matic system. The AIL system, when 
used with a properly calibrated noise 
source, gives results that are typically 
within 0.2 dB of a hot/cold standard. 
The test set-up shown in Figure 55 
shows one method of making NF 
measurements using W-J TO-8 cascad- 
able amplifiers for gain blocks. This 
represents a very accurate, fast produc- 
tion method of noise measurement 
using the ratio of Hot noise power to 
Cold noise power called the P-factor. 
The G1 is placed between the two 
A7s to provide gain adjust, which, in 
this case, is controlled using a coarse 
and fine pot for setting the reference 
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Fig. 55 — Hot-Cold Cascadable Amplifier Noise Set-Up. 


on the power meter. The A/s are used 
to obtain maximum dynamic range. 
Using the hot resistor, a minimum of 
20 dB above full scale is required by 
the output amplifier to maintain 
linearity and not compress the noise 
peaks. Using the - 10 dBm range on the 
power meter requires +13 dBm output 
from the A7 in front of the 3 dB pad. 

Using the three A33s as a post 
amplifier pvovides 30 dB of gain in 
front of the mixer which isolates the 
mixer so that the set-up is independent 
of the mixer noise figure. 

D.L. Cheadle, ‘Measure Mixer Noise 
Figure with Your Power Meter’’, Micro- 
waves, March 1975. 


High Level Mixer-Amplifier 


Using the WJ-M9D high level mixer, and 
AQ and A7 amplifiers, as shown in 
Figure 56, a very high level converter 
can be realized. The example requires 
only -3 dBm from an L.O. source and 
can handle signal levels up to +5 dBm 
on the input with a conversion gain of 
17 dB. The input intercept point is 
typically +15 dBm with a 9 dB noise 
figure. 

This would be ideal as a second stage 
converter section or could be used 
directly as an RF front end in a high 
signal level environment when maximum 
signal handling capability is required. 
This system can provide a single-tone 
dynamic range of 105 dB ina 1 MHz 
bandwidth and a spurious-free dynamic 
range of 78 dB for multiple input tones. 


+15 VOLTS 


19 dBm 


+32 dBm 
OUTPUT |. P. 





+15 dBm 
INPUT I. P. 


0 +24 VOLTS 


-3dBm 


Fig. 56—High Level Mixer-Amplifier. 


Automatic Gain Control Amplifier 


A wideband high performance RF 
amplifier with AGC can be easily con- 
structed using Watkins-Johnson Com- 
pany TO-8 cascadable amplifiers, 
WJ-G1 gain control module and a few 
external components. A 50 to 300 MHz 
amplifier with the gain control set to 
provide +20 dBm output power and 
gain from 25 to 53 dB is shown in 
Figure 57. Table 9 gives the electrical 
performance characteristics of the 
amplifier. 

The diode detects the RF power 
(about +10 dBm), resulting in a voltage 
which is compared to a reference 
voltage at the operational amplifier. 
Any difference voltage is amplified and 
used to control the G1 module, such 
that the power at the detector diode 
is held at +10 dBm. The diode is placed 
before the AQ to obtain 16 dB of isola- 
tion from variations in the output load. 
The WJ-A9 also amplifies the power to 
+20 dBm. 
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Fig. 57 — Automatic Gain Control Amplifier. 
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Table 9 — AGC Amplifier 
Electrical Performance 









50 to 300 MHz 


+20 + 1dBm for RF Input of —-33 
to -5 dBm (High Levels Saturate 
the Ad) 


<2.0:1 
> 20 dB Down 
24V at 225 mA, +15V at 20 MA 





Frequency 
RF Output 





VSWR In/Out 
Harmonics 
DC Supply 
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Special Purpose 
Hvubrid Devices 


Attenuators, Linearizers, 
Limiter Amplifiers, Limiters, 
Detectors 


Functional modules other than amplifiers are often required in 
most signal processing applications. For this reason, W-J 
offers a broad line of miniature TO-8 components designed to 
complement our W-J amplifiers and mixers. 





Typical and Guaranteed Specifications 
Voltage Controlled Attenuators 











Switching 
Insertion Loss Attenuation Speed . 
Frequency dB dB VSWR us Control Bias 
Range 10-90% 100% Package 
Model MHz Typ. Max. Typ. Max. Max. Typ. Max. V I{(mA) V I{mA) Type* 
Gl 5-500 2.0 2.5 36 aI 2.2.1 40 125 0-15 0-7 15 15 (Max.) T0-8 
5-1000 2.0 2.9 30 25 on) 40 125 0-15 0-7 15 15 (Max.) 
5-2000 2.8 ao 23 18 2.2.1 40 125 0-15 0-7 15 15 (Max.) 
G2 9-900 “5 3.0 35 31 18:1 40 125 0-15 0-7 5 6 (Max.) 10-8 © 
5-1000 25 3.0 29 25 18:1 40 125 0-15 0-7 5 6 (Max.) 
5-2000 28 30 23 18 20) 40 125 0-15 0-7 5 6 (Max.) 
G30 100-500 2.3 28 45 40 1.8:1 0.1 6 0-15 0-10 15 10 (Max.) T0-8 
500-1000 a8 3.0 40 35 1.8:1 0.1 6 0-15 0-10 15 10 (Max.) 
1000-2000 3.0 3.5 30 vai 2.2.1 0.1 6 0-15 0-10 ie 10 (Max.) 
G34 500-1000 2.5 3.0 40 35 1.8:1 0.5 4 0-15 0-10 15 10 (Max.) T0-8 
1000-2000 3.0 3o 35 30 1.8:1 0.5 4 0-15 0-10 15 10 (Max.) 
2000-2400 33 40 30 25 2.0:1 0.5 4 0-15 0-10 15 10(Max.) 
G40 500-2000 2.0 20 33 28 2.2.1 0.5 4 0-15 0-10 15 12 (Max.) T0-8 
500-4000 3.0 a5 28 23 2.2.1 0.5 4 0-15 0-10 15 12 (Max.) - 
EGI 100-500 2.0 20 36 31 1.8:1 2.0 125 0-15 0-7 15 7 (Max.) 10-5 
100-1000 2.0 20 29 24 1.8:1 2.0 125 0-15 0-7 15 7 (Max.) 
100-2000 25 3.0 21 6-16 2.0:1 2.0 125 0-15 0-7 15 7 (Max.) _ 
KG40 900-2000 2.2 3.0 34 29 a2 0.5 4 0-15 0-10 15 12 (Max.) KA 
900-4000 3.0 50 24 19 201 0.5 4 0-15 0-10 15 12 (Max.) 
RG45! 90-4000 2.0 25 33 30 1.9:1 5.0 10 0-15 Oto-5 +5 30 (Max.)  _ T0-8B 
NEW PRODUCT 
NOTE: 1. Preliminary specifications. 
Attenuator Linearizers 
Typical Current Drain Linearity Specifications 
Min. Attenuation Max. Attenuation 20°C -54°C to +85°C Package 
Model \- V+ Veon \- V+ Vcon Typ. Max. Typ. Max. Type* 
LG1 Linearizer (Specifications apply to LG1 5SmA 31mA 15mA 5mA 21mA 25mA <41dB H15dB <H15dB +2cB T0-8 
used in conjunction with G1 attenuator) 


speenenenecennnenonencenencanenenencecncscnnecenccesnsneneencqemscencenaceeecsnensnoenaeneenasnonenecocanaooenecanenatcegscccecnccc0cc oc cococacacoanaaanmeoaneemnsnanansnamesnsmmnmnaneees oes 
LG30 Linearizer (Specifications apply to SMA i2MA i2mA (5mMA 2imA GMA <tidB +415dB <t15dB 4208 108 
LG30 used in conjunction with G30 _ _ ss 
attenuator) 


“Outline drawings on these packages are on page 16. 
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Limiter Amplifiers 


Gain Power Output 
Small Signal Gain Flatness Noise Figure At 1 dB Compression VSWR 
Frequency dB +dB dB dBm In/Out DC 
Range Min. Min. Max. Max. Max. Max. Min. Min. Max. Max. Volts mA _ Package 


Model MHz Typ. O/50C -54/85C 0/50C -54/85C Typ. 0/50C -54/85C Typ. 0/500 -54/85C 0/50C -54/85C Nom. Typ. Type" 


LA7 90-300 126 120 11.0 0.5 0.7 70 = 8.0 85 120 11.0 8.0 17 2.0 1 4 1038 
300-500 126 120 11.0 0.5 0.7 fo 0 90 115 10.0 70 Le 2.0 15 54 108 


AL7 90-300 130 120 11.0 0.5 0.7 50. «O60 65 8-15 00 “~0 1720 1720 8 Af Us 
300-500 130 120 11.0 0.5 0.7 oo 60 70 5 al (0 if20 1/20 & SH 108 


LAI7 10-1000 115 105 95 0.5 0.7 do Of 72 #100 70 9.0 19 2.0 15 5 108 
LA45 =: 1000-4000 115 = 100 9.0 08 1.0 eo 98 100 +AU i25 115 2.1 Le mH 1 is 
LA45-1 1000-4000 140 130 12.0 08 1.0 bedi ati a5. -WU.~ Tao 145 2.1 20 15 110 108 
KLA62 2000-6000 115 100 9.0 08 {0 ho Go 90 680 68 10.8 ae Za ic HH RA 











Signal Limiters 
Insertion Loss! Limiting Level (Max.} 
Frequency 
Range dB dBm VSWR Bias Package 
Model MHz Typ. Max. 20V 15V 10V Max. Voltage Type* 
LI 50-1000 19 3.0 0.0 -1.0 -40 2.0:1 5 to 20 V T0-8 
L2 5-900 20 £5 +2.0) +10 -20 2.0:1 5 to 20 V T0-8 
L34 500-2400 2.9 af +2.2 +10 -1.0 2.2.1 5 to 20 V T0-8 
L40 500-4000 do 45 +24 +10 0.5 22 5 to 20 V T0-8 
* EL40 1000-4000 3.8 45 — +45 0.5 2.0:1 8 to 15 V T0-5 
* KL80 1000-8000 40 5.0 _ +45 0.0 2.0:1 8to15V KA 
* NEW PRODUCTS NOTE: 1. For bias levels => +15 VDC. 
Power Limiter 
Insertion Loss 
Frequency ba hi 
Range dB Limiting Threshold VSWR Package 
Model MHz Typ. Max. Typ. -54/85C Typ. Max. Type* 
PL30 100-2000 0.9 1.0 10 dB tb P| 17:1 T0-8 
Directional Level Detectors 
DC Output! Directivity' 2 Isolation! 
Frequency mV dB ae 
Range Insertion Loss Piy = +10 Pin = +6 Piy = +4 In— DC Out Out—- OC Out Package 
Model MHz Typ. Max. Typ. Max. — Typ. Max. Typ. Min. Typ. Min. Typ. Min. VSWR Type* 
02 10-1000 3.4 3.8 135 90 So oy 2 eo 20 oO 28 > 40 a2 T0-5 
> o 28 > 40 32 < 13:1 
1000-2000 at 45 135 90 90 2 >2 10 > 28 22 se 26 <—tal 
NOTES: 
1. Measured with 50 KO dB output load. 
2. Directivity = 20 log (forward DC output + reverse DC output. 
Tangential TO-8 Level Detectors 
Output 
Frequency DC Output! Offset 
Range mV Flatness? Input Voltage Package 
* D3 10-1000 +90) = 500 205 T0-8 
* 03-1 10-1000 -50 +2 3000 205 T0-8 
* NEW PRODUCTS 
NOTES: 
1. Measured with 10 KQ output load, 50 uA detector bias and Py = -10 dBm. 
a Pry = -20 dBm. 


“Outline drawings for these packages are on page 19. 
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WJ-D2 


10 FO 2000 MHz 
TO-5 DIRECTIONAL LEVEL 
DETECTOR 


@ HIGH DIRECTIVITY: 25 dB 
AT PIN = +6 dBm 


@ HIGH ISOLATION: 30 dB (TYP.) 
@ LOW VSWR: 1.3:1 (TYP.) 

@ LOW COST 

@® ULTRA SMALL SIZE 





Specifications* Absolute Maximum Ratings 


ate Guaranteed Storage Temperature 
Characteristics Typical age ce rn 62°C to +125°C 


Frequency Range 10-2300 MHz TO2000 MHz  ) IO9000 MHZ Sans Sw ead a athee 125 € 
Maximum CW Input Power 

ee ee eee 50 Milliwatts 
Maximum Short Term RF 

Input Power (1 Minute Max.) 





Insertion Loss (Max.) 
10-1000 MHz 3.4 dB 3.8 dB 3.8 dB 
1000-2000 MHz 3.7 dB 45dB 45 dB 


























DC Output! (Min.) ff eee 100 Milliwatts 
At Pin = +10 dBm ""S” Series Burn-In 
10-2000 MHz 135 mV JO mV Temperature (Case)....... (ease © 
At Pin = +6 dBm 
10-2000 MHz 55 mV Z25aINV 
Directivity’? (Min.) Outline Drawing 
At Pin = +4 dBm D2 
10 - 250 MHz 35 dB a gmt = 
250 - 1000 MHz 20 dB | | 
1000 - 2000 MHz 10 dB er “DIA | 
Isolation’ (Min.) aaa an | eee 
Input > DC Output Pee | 
10-1000 MHz 28 dB aa 016 (.41) DIA PIN 4 PLACES 
1000-2000 MHz 22 dB 100 (2.54) t 
Output > DC Output } TP. 1 _— GROUND 
10-1000 MHz 32 dB oma dt | . _—50 OHM OUTPUT 
1000-2000 MHz 26 dB TYP. N uf a a 
og > y “(.79) As 
VSWR Input/Output ae 4 - ee _ 
10-2000 MHz Lon + DC VOLTAGE- (.86) 4 
*Measured in a 50-ohm system, 
Notes: Schematic Diagram 
1. Measured with 50K ohm dc output load. 
2. Directivity = 20 log (Forward dc output ~ Reverse dc output). RF Gee RF 
OUTPUT 


3. Video Bandwidth 10 kHz Typ. INPUT 


Weight approximately 1.0 grams (0.04 oz.) 


DC 
OUTPUT 
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Typical Performance at 25°C 


Insertion Loss DC Output (50KQ Load) DC Output vs. Input Power 
at 2000 MHz 
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WJ-D3 


10 TO 1000 MHz 
TO-8 LEVEL DETECTOR 





@ 50-OHM INPUT IMPEDANCE 
@ RF INPUT, DC OUTPUT 
@ ACTIVE INPUT CIRCUITRY 





Specifications* 

Guaranteed 
Characteristics Typical 0°-+50°C -54°-+85°C 
Frequency (Min.) 10-1000 MHz |10-1000 MHz} 10-1000 MHz 
Detected Voltage! ,? 90 mV 
Variation Over Frequency? +7 mV 
Variation Over Temperature? ,° +70 mV + +90 mV 
Output Offset Voltage! 7 205 mV 
VSWR (Max.) Input 1.5:1 0: 202 
Output Capacitance 22 Dr 3.0 KpF 
DC Current (Max.) at +15 Volts 10 mA 14 mA 
Notes: 


*Measured in a 50-ohm system at +15.0 Vdc Nominal, 50 WA detector bias and 10KQ2 load 
resistance. 

500 MHz 

-10 dBm Input Power 

-20 dBm Input Power 

No RF Applied 


wll adi lal 


Absolute Maximum Ratings 


Storage Temperature...............0 0000 e cece eens -62°C to +125°C 
Maximum Case Temperature...............0... 00000 ce eee eee 125°C 
Diode Bias Current ...........0 0... 0. ccc ee ee +1 mA 
Maximum CW Input Power................0..2. 00000002 eae 50 Milliwatts 
Maximum Short Term RF Input Power (1 Minute Max.).......... 100 Milliwatts 
“S"’ Series Burn-In Temperature (Case). ..................2..000. 125°C 


Weight = approximately 2.0 grams (0.07 oz.) 
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Outline Drawing 
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REFERENCE : 
OUTPUT ; 0.033 
| ‘ we / 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Insertion Loss vs. Frequency Detected Output vs. Diode Bias Detected Output vs. Frequency 
Pin, = -10 dBm (10K Q Load) Current, F = 500 MHz, P,,, = -10 dBm P,,, = -20 dBm (10K 2 Load) 
IN IN IN 
(10K {2 Load) 
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met | | peeee om 
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NOTES: 
(1) INSERTION LOSS MEASURED BETWEEN POINTS (A) AND 
ON A 502'TRANSMISSION LINE. 


@) 


. DETECTED 
OUTPUT 


Typical Test Circuit Typical Application Circuit 


DETECTOR BIAS TEMPERATURE COMPENSATION AND LEVELING CONTROL 
10-500 wA (TYP.) BY USE OF AD3 AND RELATED CIRCUITRY 









DETECTOR 
RF INPUT OUTPUT DETECTOR 
OUTPUT 
REFERENCE 
+15 Vde OUTPUT 
REFERENCE 
OUTPUT 
RREF (FOR TEMPERATURE 
TRACKING) 


Rrer = Ry, 


REFERENCE DIODE BIAS 
10-500 uA (TYP.) 
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WJ-D3-1 


10 TO 1000 MHz 
TO-8 LEVEL DETECTOR 





@ 300-OHM INPUT IMPEDANCE 
® RF INPUT, DC OUTPUT 
® ACTIVE INPUT CIRCUITRY 


Specifications* 

Guaranteed 
Characteristics Typical 0°-+50°C -54°-+85°C 
Frequency (Min.) 10-1000 MHz 10-1000 MHz 10-1000 MHz 
Detected Voltage? ,” -50 mV 
Variation Over Frequency °* +2 mV 
Variation Over Temperature? ,° +70 mV +90 mV 
Output Offset Voltage’ 7 205 mV 
Input Impedence 30022 
Output Capacitance 2.2 KpF 3.0 KpF 
DC Current (Max.) at +15 Volts 10 mA 14 mA 





Notes: 

*Measured in a 50-ohm system at +15.0 Vdc Nominal, 50 WA detector bias and 10K{2 
load resistance. 

. 500 MHz 

. -10 dBm Input Power 

. -20 dBm Input Power 

. No RE Applied 


BRwWN — 


Absolute Maximum Ratings 


Storage Temperature.................. 0000 eee eee -62°C to +125°C 
Maximum Case Temperature................. 20.000 eee eee eee elas 
Diode Biss CUnent ... coca ia We Sok ie Oe Do wee w oa oe Ow Oe es +1 mA 
Maximum CW Input Power.....................00 20005 ee 50 Milliwatts 
Maximum Short Term RF Input Power (1 Minute Max.).......... 100 Milliwatts 
“S"’ Series Burn-In Temperature (Case). ...................0.00.. 125°C 
Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawing 
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(PORT 1) | OUTPUT (PORT 2) 
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a4) / 
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/ 
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(1.91) (0.79) € 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Insertion Loss vs. Frequency 
Pin = -10 dBm (10KQ Load) 
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NOTES: 
(1) INSERTION LOSS MEASURED BETWEEN POINTS (A) AND 
ON A 502 TRANSMISSION LINE. 
@ 
dé) DETECTED 
OUTPUT 


Detected Output vs. Diode Bias 
Current, F = 500 MHz, 
Pin = -10 dBm, (10KQ Load) 


DETECTED OUTPUT - mV 





DIODE BIAS CURRENT - pA 


Detected Output vs Pine F = 500 MHz 
(10K Q Load) 


DETECTED OUTPUT - mV 





INPUT POWER - dBm 


Typical Test Circuit 


DETECTOR BIAS 
10-500 uA (TYP.) 





DETECTOR 


RF INPUT OUTPUT 


+15 Vde 
REFERENCE 
OUTPUT 


(FOR TEMPERATURE 
TRACKING) 


RREF 
Rrer = Ry 


REFERENCE DIODE BIAS 
10-500 uA (TYP.) 


Detected Output vs. Frequency 
Pin = 7-10 dBm (10KQ Load) 
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WJ-EG1 


100 TO 2000 MHz 


TO-5 VOLTAGE-CONTROLLED 
ATTENUATOR MODULE 


@ LOW VSWR: <1.6:1 TYP. 
@ LOW INSERTION LOSS: 
2.5 dB to 2000 MHz 
@ ULTRASMALL SIZE: TO-5 


@ LOW CURRENT DRAIN: 5mA 


Specifications* 


Characteristics 

Frequency Range 

Maximum Attenuation Available 
100-500 MHz 
100-1000 MHz 
100-2000 MHz 

Insertion Loss (Vo = 15V) 
100-1000 MHz 
100-2000 MHz 

VSWR (Worst case in attenuation range) 
100-1000 MHz 
100-2000 MHz 


Flatness Over Frequency 
(Min. to 15 dB) (100-1000 MHz) 


Bias Voltage 
Bias Current 
Control Voltage 
Control Current 


0 to 90% 
10 to 100% 


Response Time 


*Measured in a 50-ohm system, guaranteed at 25°C 


Weight approximately 1.0 grams (0.04 07z,) 
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Guaranteed 
Typ. Min./Max. 


100 MHz to 2000 MHz 
31 dB (Min.) 


24 dB (Min.) 
16 dB (Min.) 


2.5 dB (Max.) 
3.0 dB (Max.) 


1.8:1 (Max.) 


2.0:1 (Max.) 


+1.0 dB 


Fiov 


7 mA (Max.) 


0 V to +15V 


7 mA (Max.) 


4 usec (Max.) 
125 psec (Max.) 





Absolute Maximum Ratings 


Storage Temperature 


ee oe ee eee +18 Volts 
Maximum Continuous RF Input Power 

ee eS eee 100 Milliwatts 
Maximum Short Term RF 

Input Power (1 Minute Max.) 

CY oo eee ee 200 Milliwatts 


”S" Series Burn-In 
Temperature (Case). ...... 1270 C 


Outline Drawing 


EG1 


.325 (8.26) 


a 3609.14) | 
DIA 





O17 (. 432) 
.013 (. 33) 


DIA. PIN 5 PLACES 
.019 (. 483) 


~*~ 016 (. 406) 






.200 (5.08) 
.170 (4.31) 


|| <a 


.202 (5.13) 
. 198 (5.03) 


DIA. B.C. 









GROUND 
50 OHM INPUT 


50 OHM INPUT/ 
)\ OUTPUT (PORT 2) 


OUTPUT (PORT 1 





| .033 (.84) 
J -029 (.74) 
+DC VOLTAGE: e: fe a.90 
+ DC VOLTAGE 038 (.97)\— 
029 (.74 
ee] p02 (2.33) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C in a 50 Ohm System (vp) ,5 = +15 Vdc, unless otherwise noted) 


Attenuation vs. Frequency 


ce ai 
i Oise 


3 VCONTROL 


+85°C \ 


hoes ase Ts 
pe dade | 


VconTroL=5V\ _ 


-54°C 
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VSWR vs. Frequency 
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VSWR 
in 
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Pt tf | oureun 
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2400 


Distortion Products 


ss 
2ND ORDER 
ei oo 


> en wae Can 
_ SN a ee 
ee mae 





_ 
cam] 


2ND HARMONIC 






RELATIVE SUPPRESSION — dB 
a 
oO 


15 20 25 300=— 35 


0 5 10 
ATTENUATION — dB 


Insertion Loss vs. Frequency 
Gone" ¥ 


Oo 


VCONTROL= 15 V 


-1 


-2 
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5 50 


Phase vs. VCONTROL vs. Frequency 
vs. Phase of the Moon 


f& IN DEGREES 
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Attenuation vs. Control Voltage 


1000 MHz 


ATTENUATION — dB 


CONTROL VOLTAGE 


Attenuation vs. VcT _ vs. Frequency 


0 
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ao wa 
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Typical Test Circuit 


RF IN/OUT 
(PORT 1) 


RF IN/OUT 
(PORT 2) 


+15V 


BOTTOM VIEW 


Schematic Diagram 
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WJ-EL1 


50 TO 1000 MHz 
TO-5 THIN-FILM 
LIMITER MODULE 


@ VOLTAGE VARIABLE LIMITING LEVEL: 
-10 TOO dBm 

@ LOW INSERTION LOSS AT LOW INPUT 
LV Eli arenes 

@ LOW INPUT VSWR 

® GOOD SUPPRESSION OF EVEN ORDER 
HARMONICS DUE TO BALANCED CIRCUIT 
DESIGN 





Specifications * Outline Drawing 


Guaranteed EL1 = oe oe a 
Characteristics : Max. 325 


Frequency 50-1000 50-1000 MHz (4, 45) ma 
— + ad Fs 


Insertion Loss 2.0 dB 2.5 dB sae (.64) 


Pin <-20 dBm | ele * opp (46) DIA. 
+15 < Bias < +20 Vdc 4 PINS 





















10 (2.54 & GROUND 
H f 50 OHM OUTPUT 
Input VSWR (Pin < +20 dBm, 2.031 .200 + .010B.C. 
10 < Bias <20. Volts) ° . j 
Output VSWR (Pin < 2 041 50 OFM 45° + 3° 


-10 dBm, 10 < Bias < 
20 Volts) 


+DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 





Max. Output Level 2.5 06m 
Pin = +20 dBm at 15 Vdc 

Typical Bias Current: Weight 1.0 grams (0.04 oz.) max. 
at 15 Vdc . 
at 20 Vde WJ-CA package is not available for 

TO-5’'s. 
*Measured in a 50-ohm system, guaranteed at 25°C. 
Limiting and Insertion Loss Characteristics (25°C) Absolute Maximum Katings 


Storage Temperature 
























° ° 
Output Level at Max. Output a ee ee ee =~O2 C to +] 25 C 
Limiting Threshold Limiting Level Insertion Loss Insertion Loss 1 95°C 
Bias Voltage (1 dB Compression) (+20 dBm Input) (500 MHz) (1000 MHz) Maximum Case Temperatu re... 
Typ. Me. Maximum DC Voltage ...... +25 Vdc 


x es soa IMPURPOWERS +20 dBm 


Maximum Short Term RF 
+10 Volts -1.0 dBm 2.5 dB 2.5 dB : 
Input Power (1 Minute Max.) 
+5 Volts 35 08 3648 


se aciiette aonens. SN, acted 400 Milliwatts 


"S”’ Series Burn-In 
Temperature (Case)....... 126°C 
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Typical Performance at 25°C 


Limiting Characteristics vs. Input Level Input VSWR vs. Frequency Maximum Limiting Level 
and DC Bias 








10 bs 
a] 
| 
= 
0 f S = 
OUT ~”A - 
= 
be 
> a7 
a = = 
3 —_ oO 
four a 
= 50 100 500 1000 
FREQUENCY— MHz 
0 500 1000 1500 2000 
—30 FREQUENCY - MHz . 
Phase Shift vs. Input Power 
= 
i 
bt —40 s 
2 Insertion Loss 
—50 
faa) 
—60 a] 
| 
wn 
w 
oO 
~70 — 
= 
=) ‘ 
Ee ra) 
cc Ww 
—80 ud 7 
= 8 
= = 
wn 
lw 
wn 
= 
—20 -10 ‘ 0 a 10 20 30 100 500 1000 1500 2000 = 
IN FREQUENCY — MHz 
0 5 
INPUT POWER — dBm 
e 2 
Typical Automatic Test Data 
Vec = 15 V Linear S-Parameters 
FREQUENCY VSWR VSWR GAIN FREQUENCY Sit $21 $12 $22 
MHZ IN OUT DB MHZ MAG ANG MAG ANG MAG ANG MAG ANG 
50.00 1a? oF -2.3 50.0 6.264 -57 @.77 12 Q.77 12 8.260 
e . -56 
100.00 1.4 1.4 -1.9 100.0 @.162 -58 8.80 2 0.80 2 8.162 -53 
200.08 {3 1.3 -1.8 206.8 @.114 -51 @.81 -3 8.81 -8 @.113 -48 
cage aa a 1.2 -1.8 306.0 @.114 -56 8.81 -15 8.81 -15 8.090 -58 
sae aa a 1.2 -1.8 400.0 9.088 -58 @.81 -22 @.81 -22 8.100 -53 
jee “in 1.2 “1.8 500.6 6.136 -63 @.81 -28 6.81 -28 8.071 -39 
rae 6s — 1.2 “1.9 608.6 @.119 -104 @.381 -34 8.80 -34 8.190 -69 
aig i 1.3 “1.9 700.0 6.107 -87 8.380 -48 6.81 -49 9.115 -79 
one oh 1.3 -2.8 800.0 @.161 -102 8.80 -46 8.380 -46 @.136 -69 
jana as . 1.3 -2.8 968.6 @.067 -137 8.80 -52 8.86 -52 @.138 -115 
siaaree - 1.3 -2.0 1000.6 @.074 -130 8.79 -57 0.79 -57 @.136 -105 
ee We ie 1.4 ~2.1 1108.6 @.121 -128 0.78 -63 8.78 -64 @.151 -155 
. : 1.4 “2.2 1280.6 6.148 -129 @.77 -69 8.78 -69 @.152 -144 
Deviation from Linear Phase, Gain and Group Delay 
FREQUENCY DEV LIN @ REL @ GAIN DEV ABS GAIN GROUP DELAY 
MHZ DEG DEG DB DB NSEC 
53.9 6.84 8.00 -0.12 -2.29 8.533 
100.0 0.66 -9.68 8.23 -1.94 0.278 
200.0 -2.50 -19.62 0.36 -1.81 @.201 
300.0 -2.87 -26.84 8.38 -1.79 0.183 
400.9 -2.62 -33.44 8.37 -1.80 @.171 
500.0 -2.16 -39.84 8.38 -1.79 @.221 
698.0 -1.23 -45.76 0.29 -1.88 @.231 
700.0 -8.42 -51.80 @.29 -1.88 0.195 
800.0 8.35 -57.89 @.21 -1.96 Q@.177 
9808.0 1.26 -63.98 9.18 -1.99 @.172 
1900.0 2.75 -69.20 8.12 -2.05 0.166 
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WJ-EL40 


1000 TO 4000 MHz 





TO-5 LIMITER MODULE 


VOLTAGE VARIABLE LIMITING LEVEL: 
-3 TO 4.5 dBm 

GOOD SUPPRESSION OF EVEN ORDER 
HARMONICS DUE TO BALANCED CIRCUIT 
DESIGN: > 40 dB AT +5 dBm INPUT (TYP.) 


Specifications* 


Characteristics 
Frequency 


Insertion Loss 
+8 < Bias <+15 Vdc 


Input VSWR 
Pin <-10 dBm 
+8 < Bias <+15 Vdc 


Output VSWR 
Pin < -10 dBm 
+8 < Bias <+15 Vdc 


Input Signal (Max.) 


Bias 
At +15 Vac 
At +12 Vdc 
At +10 Vdc 
At +8 Vdc 


Typical 


800-4200 MHz 


<2. Ob 


*Measured in a 50-ohm system, guaranteed at 25°C. 


Limiting and Insertion Loss Characteristics (25°C) 







Output Level 
at Limiting 
Threshold 


Bias Voltage (1 dB Comp) 





+15 Volts 


+12 Volts 


+10 Volts 


+8 Volts 


Notes: 
1. At 1000 MHz 


416 







Max. Output 
at Limiting 
Level 
(+17 dBm Input) 





1000-4000 MHz 


ws 
4.5 dB (Max.) 5+ 015 | | | | A ws 






















Outline Drawing 


Guaranteed EL40 
Min./Max. 


360+ .002 
(9.14+ .05) 


325 
1 vn (3.26) O'A > 
18+ .02 
y (4.57 * .51) 











(.64) 


+.003 *.08) DIA PIN 
ie: O16 _‘o00 (4! - 00) (a) PLACES 


(4.70 + .38) 











100 (2.54) G 
TYP _~ GROUND 
u os | _— 50 OHM OUTPUT 
2.0:1 (Max.) pees é 
ve EF amin 
a> on 
ra IN (.79) 
som”  / SX 5° 
et CLI, ons as f 
2.0:1 (Max.) +OC VOLTAGE i 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
TOLERANCES +.005 (+.13) UNLESS OTHERWISE SPECIFIED. 
+17 dBm Weight approximately 1.0 grams 


WJ-CA package is not available for 
TO-5's. 


Absolute Maximum Ratings 





Storage 
Temperature. .... -62°C to +125°C 
Maximum Case 
sean, Temperature........... +105°C 
Lace Maximum DC Voltage ...... 16 Volts 
(4000 MHz) Maximum Continuous 
RF Input Power ....... +17 dBm 
Maximum Short Term 
4.5 RF Input Power 
(1 Minute Max.) . . . . 100 Milliwatts 
4.5 Maximum Peak Power ...... 0.2 Watt 
AG “kedasdg¥eadade dupe 3 psec Max.) 
“S’’ Series Burn-In 
Temperature(Case)....... 105°C 


POWER OUTPUT — dBm 


Typical Performance at 25°C 


Limiting Characteristics vs. Input VSWR vs. Input Power Maximum Limiting Level 
Input Level and DC Bias 





4.0 
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Oo 
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piel 
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eet IN 
ny 


th 4 2ND HARMONICS 


+2 Vdc same 


POWER OUTPUT — dBm 


+10 Vdc qm ome 


+12 Vdc eeccecccece 
+15 Vdc «anon am 


INPUT VSWR 





-10 0 +10 +17 +20 -3 -1 +1 #43 «+5 «+7 «+9 «#24110 «413 «+15 +17 
POWER INPUT — dBm POWER IN — dBm 


VSWR vs. Frequency 














- 3. 
= +12 Vde FREQUENCY — GHz 





OUTPUT Ve 














= 

a 3. Piy = ise 

: SNe ot! 

: a Re 

a. 

: - Nee rea 

(an) 

: Bree eee , 
cc Phase Shift vs. Input Power 
= 0.8 1.0 4.0 4.2 

a. SEQUEL = GHz 


+10 Vdc qu a> au 
+12 Vde © eo coccccce ; +40 


+15 Vdc «mam om om 1.0 GHZ mm 3.1) GHZ occ cccce 


2.0 GHz ~-=—= 40 GHz @ oe @we2e 





-10 0 410 217720 Insertion Loss vs. Temperature 


POWER INPUT — dBm 


PHASE SHIFT — DEGREES 
= 


as 
=) 





‘ 
_ 
—) 


-3 -1) (+10 +3 +5 #7 Qs +1143 «415 +17 
POWER IN — dBm 






INSERTION LOSS — dB 
i 
ow 





Power Output* 0 
4.0 ta +30 
= 1.0 GHZ mmm 3.0 GHZ eo ccccce 
-5.0 wu +20 
+8 Vdc oom +12 Vdc cooccecce : 2.0GHz === 4.0 GHz ~-=—=- = 
-6.0 ~ +10 : 
110 Vie "415 Vie eee 0.81.0 2.0 3.0 4.04.2 ue = +15 Vde | | | | de sfet 
FREQUENCY — GHz = 4 
lu 
3 4 Sooo ES 
=~ -3 -1 +1 «43 «+5 «+7 «490 «+170 «+13 415 417 


POWER IN — dBm 
Insertion Loss vs. Frequency 





0.8 1.0 2.0 3.0 4.04.2 
FREQUENCY — GHz 


* at 1 dB Gain Compression 






+8 Vdc cum +12 VC co ccccce 


+10 Vdc nD «2 a= +15 Vde @ we wee 





INSERTION LOSS — dB 


0.81.0 2.0 3.0 4.0 4.2 
FREQUENCY — GHz 
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Typical Automatic Test Data 


Vv 


FREQUENCY 


MH2 


800. 
900. 


Vec 


FREQUENCY 


MHz 


800. 
900. 
1000. 
1100. 
1200. 
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N 
fa) 
Ss 
ee en ee ee ey | ) e S 


SSSSSSSOSSSESOSSOHSOSSOSOSOSOSSSSESEHSSSSSSSSSSS 


cc ~ 


+8 Vdc 


VSWR 
IN 


PPR RARER RAE AENUNNHUNHUUNUHHMHNHVHHHHMNMH yuV]M 


+15 Vde 


VSWR 
IN 


a ne a ele 
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e e e ee # 8 @ 
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Linear S-Parameters 


FREQUENCY 
MHZ 


S11 
MAG ANG 
281 -68 
266 =-7! 
253. -73 
245 -76 
238 -79 
234 8-82 
2322-85 
230 86-88 
229-91 
227 + =-94 
227 = -96 
225 -99 
223. =-99 
220 -102 
216 -104 
210 -105 
207 -106 
201 -106 
196 -107 
192 -106 
186 -107 
184 -107 
181 -107 
178 -108 
176 -108 
171 -108 
173 -109 
172 -109 
172-111 
174 -112 
171 -114 
174 -115 
171-117 
172 -119 
170 -119 


Linear S-Parameters 


FREQUENCY 
MHZ 


8020.2 

900.0 
1002.0 
1100.0 
1200.0 
1300.0 
1400.0 
1500.0 
1600.0 
1700.0 
1800.0 
1900.0 
2000.0 
2100.0 
2200.0 
2300.0 
2400.0 
2500.0 
2600.0 
2700.0 
2800.0 
2900.0 
3000.2 
3100.0 
3200.0 
3300.0 
3400.2 
3500.8 
3600.8 
3700.2 
3800.0 
3900.0 
4000.8 
4100.0 
4200.0 


Sit 
MAG ANG 
-274 -74 
e250 Ht 
-242 -80 
233 = =-83 
-225 -86 
-220 -89 
217 <9! 
214 -95 
213 -97 
-210 -100 
-208 -102 
-205 -105 
-202 -106 
~198 -108 
-193 -110 
~186 -111 
~18) 0-111 
611: o=E12 
168 -112 
164 -112 
-156 -1i1 
-152 -1il 
-148 -111 
0144-111 
2142-111 
135 -110 
-136 -111 
~134 -110 
6133 -112 
0134 -101 
0129 -113 
131-113 
eh2t? = bbs 
130 -115 
128 -114 


ANG 


-10 
-14 
-19 
24 
-27 
ca 
+35 
=39 
-43 
-46 
~50 
-S4 
-58 
-61 
~64 
-68 
-71 
-75 
-78 
-81 
-85 
~89 
=92 
-96 
-100 
-103 
-107 
“1 
~114 
“119 
-123 
-127 
~131 
~135 
-139 


S12 
MAG = ANG 
655-10 
659  -15 
659 -19 
660 -24 
659 -28 
657  -32 
656 -36 
654 -40 
651-43 
648-47 
646 -50 
-642 -S4 
642-58 
639° -61 

636 -65 
633-68 
632-71 

631-75 
629 -78 
627 -82 
627-85 
627-89 
626 -92 
628 -96 
627 -100 
.626 -104 
.626 -107 
627-111 

628 -115 
629 -119 
630 -123 
630-127 
631-131 

1632-135 
.629 -140 

S12 

MAG ANG 
690 -9 
693-14 
695 -19 
695  -23 
695 9-27 
693-31 
692-35 
690 -39 
688 -43 
684  -46 
.683 -50 
679-54 
679-57 
.676 -60 
675  -64 
671-67 
672-70 
669 -74 
.668 -77 
667 -81 
.667 -85 
666 -89 
665 92 
667 96 
665 -100 
663 -104 
663 -107 
663-111 
663-115 
-661 -119 
661 -123 
662-127 
660-131 
661-135 
657 -139 


$22 
MAG ANG 
278 0-67 
261-69 
250-72 
240 0-75 
235-78 
231-81 

230-84 
229-87 
229-90 
229-93 
230-95 
230-98 
221-98 
1222-100 
.224 102 
+223 -103 
219-104 
215 -105 
1212-105 
208-105 
.203  -105 
199-105 
197-104 
+194 -105 
191-105 
187-106 

184 -106 

188-107 
177-107 

172-108 
169 -108 

168 -109 
166-110 

163-111 

158-111 

$22 

MAG ANG 
271-73 
252-76 
.239° 0-79 
228 © -82 
.221 -85 
217 -88 
214-91 
212-95 
212-98 
.210 -100 
211-103 
1209-105 
198-105 
197-107 
197-108 
194 -109 
188-110 
183-110 
178-110 
172-103 
167-108 
162 -106 
159-105 
157-103 
154-103 
152-102 
150-101 
147-100 
146 9-99 
145-98 
145 0-97 
147-96 
151-96 
153-96 
157-94 
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WJ-G1 


5 TO 2000 MHz 
TO-8 VOLTAGE-CONTROLLED 
ATTENUATOR MODULE 





e LOW VSWR: < 1.5:1 TYP. 


e LOW INSERTION LOSS: 
2.0 dB TO 1000 MHz 

e LOW DISTORTION: TYP. +25 dBm 
RELATIVE SUP. INTERCEPT 
POINT AT V CONTROL = +15 V 


Specifications* 


Characteristics 


Frequency Range 


Maximum Attenuation Available 
5-500 MHz 
5-1000 MHz 
5-2000 MHz 


Insertion Loss (V, = 15 V) 
5-1000 MHz 
5-2000 MHz 


VSWR (Worst case in attenuation range) 
5-2000 MHz 


Flatness Over Frequency 
(Min. to 15 dB) (5-1000 MHz) 
Bias Voltage 
Bias Current 
Control Voltage 


Control Current 


Response Time 
10% - 90% 
0% - 100% 


*Measured in a 50-ohm system, guaranteed at 25°C 
Absolute Maximum Ratings 


Storage Temperature ............ 2.0.00 ee eee eee 
Maximum Case Temperature...............-2-008- 
Maximum DC Voltage .. 0... we ee 
Maximum Continuous RF Input Power.............. 
Maximum Short Term RF Input Power (1 Minute Max.). . . 
Maximum Peak Power .............0. 000 eee ees 


"S’’ Series Burn-In Temperature (Case). ............. 


420 








Guaranteed 
Min./Max. 


5 MHz to 2000 MHz 


31 dB (Min.) 
25 dB (Min.) 
18 dB (Min.) 


2.5 dB (Max.) 
3.0 dB (Max.) 


2 9° 1AMax,) 


+1.0 dB 
TIS V 
15 mA (Max.) 
OVtot+15V 
7 mA (Max.) 


4 psec 
125 psec (Max.) 


Ss ate ee +125°C 


S Sita e ae <ee eee 1 Watt 


(3 usec Max.) 


betes ale 125°C 


Outline Drawings 


G1 


0.450 
7 ihe 


Y 
0.200 L 0.025 (0.63) 


(5.08) | 
l | ig 


+0.001 
ee 45) DIA. 
0.185 + 0.015 0.018 _4 092 (0-49) 
(4.70) 


0.300 + 0.010 
DIA. B.C. 


50-OHM INPUT 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


CG1 


1.000 qi 
(25.40) et: 
4 





PRODUCT LABEL AREA 


_ 9.375 
TYP (2) PLACES 
0.500 0.460 ™ (9.52) 0.310 


te a" DC BIAS =e (7.87) 
f 





a= GND ODO 





Lp aan TA 0.450 
0.310 INPUT | SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES __. 0.460 
0.460+ 0.010 9) (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 


2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
(4) PLACES 


0.810 + 0.010 0.320 + 0.010 
(20.57 + 0.25) 0.095 0:290 : | (8.12 + 0.25) 
(2.41) (6-35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


(4.57) 





*WJ-CG1 is standard WJ-G1 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Weight = 2.27 grams (0.08 oz.) max. 


Typical Performance at 25°C in a 50 Ohm System (vp) ,5 = +15 Vac, unless otherwise noted) 


Attenuation vs. Frequency 


pu 
Liat 


iam mt he J 
+25' 0% 


ices wa es Se 4 


Hits] [ees UT A 
ae 
“2.4 Ve mannii i 


FREQUENCY - MHz 


ATTENUATION - dB 








VSWR vs. Frequency 


VSWR 





5 100 700 1300 1900 2400 


FREQUENCY - MHz 





5 100 700 1300 1900 2400 


FREQUENCY - MHz 





700 1300 
FREQUENCY - MHz 


1900 2400 


Distortion Products 


See 





20 





2ND ORDER TWO-TONE 






dB 
r=} 


yw 
So 


S 


RELATIVE SUPPRESSION - 





~ 
o 


VeONTROL = 15.0 to 0 VDC 

0d8m INPUT SIGNALS @ 5 MHz 

0 5 0 UW 20 c8 80 3 40 4 50 
ATTENUATION - dB 
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WJ-G2 


5 TO 2000 MHz 


TO-8 VOLTAGE-CONTROLLED 


ATTENUATOR MODULE 





e LOW VSWR < 1.5:1 TYP, 


e LOW INSERTION LOSS: TYP. 
2.5 dB TO 1000 MHz 


e LOW DISTORTION TYP. > 50 dB 


HARMONIC SUPPRESSION AT 
V.CONTROL = +15-¥ 


@ HIGH EFFICIENCY, 6 mA AT 
+5 VOLTS BIAS 


Specifications* 


Characteristics 


Frequency Range 


Maximum Attenuation Available 
5-500 MHz 
5-1000 MHz 
5-2000 MHz 

Insertion Loss (V, = 15 V) 

5-1000 MHz 

5-2000 MHz 


VSWR (Worst case in attenuation range) 
5-1000 MHz 
5-2000 MHz 


Flatness Over Frequency 
(Min. to 15 dB) (5-1000 MHz) 


Bias Voltage 
Bias Current 
Control Voltage 


Control Current 


Switching Speed 
O to 100% 


Typical 


5 to 2200 
MHz 


35 dB 
29 dB 





*Measured in a 50-ohm system at 5.0 Vde Nominal. 


Absolute Maximum Ratings 
Storage Temperature 


Weight 
422 


2.27 grams (0.08 oz.) max. 





Guaranteed 
-54°C - +85°C 


5 MHz to 2000 MHz 


31 dB (Min.) 
25 dB (Min.) 
18 dB (Min.) 


3.0 dB (Max.) 
3.5 dB (Max.) 


1.8:1 (Max.) 
2.5:1 (Max.) 
+1.0 dB 

ro. V 

6 mA (Max.) 
OVtot+15V 


7 mA (Max.) 
125 psec (Max.) 


62°C to +125°C 


125°C 

+18 Volts 

+10 Volts 

100 Milliwatts 

AR 200 Milliwatts 
1 Watt (3 usec Max.) 
125°C 


Outline Drawings 


G2 
0.450 
os (i141) DA = 
0.200 0.025 (0.63) 
6.08) | aa 
I | + 


+0.001 
—={-*1-0.018 “5 op (0.45) DIA. 
ant. 0.500 + 0.002 “t 


(12.70) 
DIA. 


4 PINS 


0.300 + 0.010 
DIA. B.C. 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 














CG2 
0.820 
(20.82) 
PRODUCT LABEL AREA 
0.375 
—< 7-9!° TYP (2) PLACES 
0.500 0.460 (9.52) VP |) 4 ai 
(12.70) aries DC BIAS Hl (7.87) 
RF CONNECTOR Ah 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES 0.460 
0.460 + 0.010 ee ™ (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE MOUNTING HOLE 


2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
(4) PLACES 


0.320 + 0.010 
(8.12 + 0.25) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


WJ-CG2 is standard WJ-G2 installed in miniature SMA connector housing 
and guaranteed over 0'C to 50°C temperature range. 


Typical Performance at 25°C in a 50 Ohm System (V3) A5 = +5 Vac, unless otherwise noted) 
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WJ-G30 


100 TO 2000 MHz 
TO-8 VOLTAGE-CONTROLLED 
ATTENUATOR MODULE 





e FAST SWITCHING: < 100 nsec 
T¥P20 TORO: Susec TYP. 
O TO 100% 

@ HIGH DYNAMIC RANGE: 40 dB 
TYP. TO 1000 MHz 

e LOW VSWR: 1.5:1 TYP. 


Guaranteed Specifications * 


Characteristics Typical 
Frequency Range 50-2300 MHz 
Maximum Attenuation Available 

100-500 MHz >45dB 

500-1000 MHz > 40 dB 

1000-2000 MHz > 30 dB 
Insertion Loss 

100-500 MHz 2 Oe 

500-1000 MHz < 2.506 

1000-2000 MHz <3.0 dB 
VSWR 

100-1000 MHz < + Ae4 

1000-2000 MHz 

0-25 dB Attenuation 1.4:1 
> 25 dB Attenuation ae er se 

Flatness Over Frequency (Min. to 25 dB) 

100-1000 MHz +0.5 dB 

1000-2000 MHz +1.0 dB 
Switching Speed 

10 to 90% < 100 nsec 

0 to 100% <3 psec 


Bias Voltage 
Bias Current 6.7 mA 
Control Voltage 


Control Current 


*Measured in a 50-ohm system, guaranteed at 25°C at 15.0 Vdc Nominal. 


Weight = approximately 2.0 grams (0.07 oz.) 
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Min./Max. 


100-2000 MHz 


40 dB, Min. 
35 dB, Min. 
25 dB, Min. 


2.8 dB, Max. 
3.0 dB, Max. 
3.5 dB, Max. 
1:6: 1, Wax. 
2 Max. 
2.221, Wax. 


+1.0 dB 
21.008 


400 nsec 
6 usec Max. 
+15 V 
10 mA, Max. 
OV to F165 V 


10 mA, Max. 





Outline Drawings 










G30 
450 
(11.41) 
es 
200 (5. 08) 
at ee 
po. 45) DIA. 
_ ot 500 + .002 DIAL, __ > PINS 
ally 2.70) 
300 + . 010 DIA B.C. 
(7. 62) GROUND 


50 OHM INPUT/ 
OUTPUT (PORT 2) 


50 OHM INPUT/ 
OUTPUT (PORT 1) ™ 


+DC CONTROL 
VOLTAGE 


+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 











CG30 
0.820 
20.82) 
PRODUCT LABEL AREA 
__ 0.375 
TYP (2) PLACES 
0.500 (0.460 ng fi 0.310 
(12.70) (11.68) DC BIAS OUTPUT| (7.87) 
— 
B pd : GN HKD —— te 
A RF CONNECTOR A 0.450 
0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7.87) (2) PLACES _.. 0.460 
0.460 + 0.010 _ ™ (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 


(4. (4.57) 2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 


i. i (4) PLACES 
0.810 + 0.010 
0.320 + 0.010 
(20.57 + 0.25) 0.095 0-250 (8.12 + 0.25) 
(2.41) (6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 





WJ-CG30 is standard WJ-G30 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C (VB) As = +15 Vdc, unless otherwise noted) 


Attenuation vs. Control Voltage 


ATTENUATION - dB 








012 3 4 5 6 7 8 9 WW ll 


Bbw G 


Veontrot VOLTS 


Absolute Maximum Ratings 


Storage Temperature 


Maximum DC Voltage 
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Typical Switching Performance at 25°C Functional Block Diagram 


The switching speed of the WJ-G30 is Figure 3 for the G30 with the hori- Suet gat 
shown in Figure 2 with the horizontal zontal scale set at 2 usec/div. 
scale set at 50 usec/div. The high speed 
of this attenuator is apparent, particu- The input level for Figures 1 through 
larly when comparing it to the standard 3 was +7 dBm. These figures are repre- de . 
WJ-G1 attenuator shown in Figure 1. sentative of the switching characteristics. 
The G1 takes approximately 80 usec to The switching speed can change to 
settle while the G30 takes less than some degree as a function of attenuation Tr PAD ATTENUATOR 
4 usec. An expanded scale is shown in and input levels. 
Typical Test Circuit 


+ “= YSO Ltr, 






RF IN/OUT 
(PORT 2) 


RF IN/OUT 
(PORT 1) 





+15V BOTTOM VIEW 
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WJ-G34 


500 TO 2400 MHz 
TO-8 VOLTAGE-CONTROLLED 
ATTENUATOR MODULE 


e FAST SWITCHING: < 500 nsec 
TYP; 10 TO 90%; < 1.0 psec 
TYP: 0 to 100% 

@e HIGH DYNAMIC RANGE: 30 dB 
TYP. TO 2400 MHz 

© LOW VSWR: 1.571 TYP: 

e EXCELLENT FLATNESS OVER 
FREQUENCY: 20508 | YP. 

















Specifications* Outline Drawings 
| ae : Guaranteed G34" 
Characteristics Min. /Max. 
~ 454 (11. 53) 
[7-5 (Il. 307) 
Frequency Range 200-2600 MHz 500-2400 MHz a pre cae oc a sD 
“| (4, 195 (4.95) 
Maximum Attenuation Available urrde a “lage 
500-1000 MHz > 40 dB 35 dB, Min. a IA 5 PINS 
1000-2000 MHz > 35 dB 30 dB, Min. ae: ize a 
2000-2400 MHz > 30 dB 25 dB, Min. ee ote co 


50 OHM INPUT/ 


50 OHM INPUT/ : 
OUTPUT (PORT 2) 


Insertion Loss OUTPUT (PORT 1) 





500-1000 MHz 2.5 dB 3.0 dB, Max. pe lia 
1000-2000 MHz 3.0 dB 3.5 dB, Max. cedeaal 
500-2400 MHz 3.3 dB 4.0 dB, Max. 
5 033 (, 84) 
ewe (1.91) 029 (.74) 
500-2000 MHz 1.8:1, Max. DIMENSIONS ARE IN INCHES (MILLIMETERS) 


ie 
" E SPECIFIED 
iy Oe + 010 (.25) UNLESS OTHERWISE S 


2000-2400 MHz 2.0:1, Max. 


Flatness Over Frequency (Min. to 25 dB) 


500-2400 MHz +0.5 dB +1.0 dB Weight 
approximately 2.0 grams (0.07 oz.) 


Switching Speed 
10 to 90% < 500 nsec 800 nsec 





0 to 100% < 2.0 usec 4.0 usec meee 
| ase 
Bias Voltage +15 V a _ 
(25.40) “al 
Bias Current 10 mA, (Max.) A | PRODUCT LABEL AREA 
ae 5 60) TYP (2) PLACES oe: 
Control Voltage OV-to +157 (12.70) =" DC BIAS 7.87) 














*Measured in a 50-ohm system, guaranteed at 25°C at 15 Vdc Nominal. ee CONNECTOR I 0.450 
: ‘ . SMA JACK (FEMALE) 11.43) 
Absolute Maximum Ratings a7 wine nyc Mee - 
Storage Temperature .............. 0.000 eee eee eee -62°C to +125°C MOUNTING (11.68 + 0.25) bas 
SURFACE MOUNTING HOLE 
Maximum Case Temperature... ........... 000. eee eee eee eee +125°C 2-56 UNC -2B X 0.15 DEEP 
THREADED INSERT 
Maximum DC Voltage ........... 0.0... eee ee ee +10 Volts (4) PLACES 
Maximum Continuous RF Input Power..................... 100 Milliwatts coe ae is tat * aa 
Maximum Short Term RF Input Power (1 Minute Max.).......... 200 Milliwatts (2.41) | 
Maximum Peak Power .. .. 2. 066 ce ee bE We Oe ee an 1 Watt er Te ee 


+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


(3 usec Max.) 
WJ-CG34 is standard WJ-G34 installed in miniature SMA connector housing and 


° ° 
"Ss" Series Bu rn-l n Temperatu re (Case) Pe er er 1 25 * guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


427 


Typical Performance at 25°C (VBIAS = +15 Vdc unless otherwise noted) 


Phase vs. Frequency vs. Attenuation 
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Typical Test Circuit 


VSWR (In/Out) vs. Frequency 






RF IN/OUT 
(PORT 2) 


RF IN/OUT 
(PORT 1) 


+15V BOTTOM VIEW 


Functional Block Diagram 


ane O tT Sie 
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Typical Switching Performance at 25°C 


The switching speed of the WJ-G34 is in Figure 3 for the G34 with the hori- 
shown in Figure 2 with the horizontal zontal scale set at 500 nsec/div. 


scale set at 2 usec/div. The very high The input level for Figures 1 through 3 
speed of this attenuator is apparent, and was +7 dBm. These figures are repre- 

offers even quicker switching than the sentative of the switching characteristics. 
WJ-G30 attenuator shown in Figure 1. theo switching speed can change to some 


The G30 takes approximately 3 usec tO Yegree as a function of attenuation and 
settle while the G34 switching is less 


input levels. 
than 1 usec. An expanded scale is shown 





Fig. 1 Fig. 2 





31 200mV 


aoe 





Fig. 3 
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WJ-G40 


500 TO 4000 MHz 





TO-8 VOLTAGE-CONTROLLED 


ATTENUATOR MODULE 





® WIDE BAND PERFORMANCE 
® EXCELLENT INSERTION LOSS: <30:4dB TYP.) 
@® LOW VSWR: 1.5:1 (TYP.) 
@ HIGH DYNAMIC RANGE: 20 dB (TYP.) TO 3000 MHz 
@ FAST SWITCHING: <500 nsec (TYP.) 10 to 90% 
<2 usec (TYP.) O TO 100% 
Specifications* 
Guaranteed 
Characteristics Typical Min./Max. 


Frequency Range 


Maximum Attenuation Available 
500-1000 MHz 
1000-2000 MHz 
2000-4000 MHz 
3000-4000 MHz 


Insertion Loss 
500-2000 MHz 
2000-4000 MHz 
VSWR 
500--3000 MHz 
3000-4000 MHz 
Flatness Over Frequency (Min. to 20 dB) 
500-3000 MHz 
500-4000 MHz 
Switching Speed 
10 to 90% 
O to 100% 
Bias Voltage 
Bias Current 
Control Voltage 


Control Current 


*Measured in a 50-ohm system, guaranteed at 25°C. 


Weight approximately 2.0 grams (0.07 oz.) 
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500-4200 MHz 


500-4200 MHz 


34 dB Min. 
28 dB Min. 
25 dB Min. 
23 dB Min. 


2.5 dB Max. 
3.5 dB Max. 


2.2:1 Max. 
2.2:1 Max. 


+1.2 dB Max. 
+2.0 dB Max. 


+0.6 dB Max. 
+1.4 dB Max. 


800 nsec 
4.0 sec 


<500 nsec 
<2 psec 


+15V 
12 mA Max. 
OV to 15V 


10 mA Max. 





Outline Drawings 
G40 


450 
3 (11. 41) a 





025 
- 200 (5. 08) { 
| 018") (45) DIA, 
IAL 


52.05 1 | a 


(4.70) 500 + .002 D 


(12. 70) 
. 300 + .010 DIA B.C. 
(7. 62) 
50 OHM INPUT/ ates 
OUTPUT (PORT 1) ™ 






GROUND 
50 OHM INPUT/ 
OUTPUT (PORT 2) 


+DC CONTROL 
VOLTAGE 


+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 
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ge VOLTAGE os 0.310 
==> aan 87) 
[8S jem 
oto | {f Aue - ae * 
i“ I i ie 460 + 0.010 (11.68) 
(11.68 + 0.25) 
aie MOUNTING HOLE 
mounting —-2 '80 THREADED INSERT 
SURFACE (4.57) | ok If 2-56UNC-2B x 0.15 DEEP 
0.810 + 0.010 ) (4) PLACES 





(20.57 + 0.25) oa ee : 3 
0.250 
(6.3 


-0.095 
0.320 + 0.010 
9) (8.12 + 0.25) 


(2.41) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Phase vs. V vs. Frequency Distortion Products vs. Attenuation Attenuation vs. Veontrol vs. 
Control at 500 MHz Frequency 
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Absolute Maximum Ratings 
3.5 10 15 20 25 30 35 40 
Sionaie FREQUENCY — GHz 
Temperature..... -~62°C to +125°C 
Maximum Case VSWR 
Temperature............ 125°C - 
Maximum DC Voltage ..... +18 Volts - enue 2 
= 15.0 VD = 
Maximum Continuous sat iid S 
= 
RF Input Power ... . 100 Milliwatts E 
x 


Maximum Short Term RF 
Input Power 





3.5 10 #15 #20 25 30 35 40 


(1 Minute Max.) . .. . 200 Milliwatts 1000. 2000 3000 4000 S000 FREQUENCY - GHz 
FREQUENCY - MHz 


Maximum Peak 


Power....... (3 usec Max.) 1 Watt 
"S” Series Burn-in 
Temperature (Case)....... 125°C 


VconTROL = OV 


VSWR 





eh. lealleslae't: gh 
Me | _— | _f 
Sf ff Moureur 


500 1000 2000 3000 4000 5000 
FREQUENCY - MHz 
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Typical Switching Performance at 25°C 


The switching speed of the WJ-G40 is in Figure 2. Note the WJ-G40 settles in 
shown in Figure 1 with the horizontal less than 1 wS. 

scale set at 2 uS. The very high speed 

of this attenuator is apparent and an ex- 

panded view of the switching is shown 





Fig. 1 Fig. 2 
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WJ-KG40 


500 TO 4000 MHz 


CERAMIC VOLTAGE-CONTROLLED 


ATTENUATOR MODULE 





WIDEBAND PERFORMANCE 


Specifications* 


Characteristics Typical 


Frequency Range 500-4200 MHz 


Maximum Attenuation Available 
500-1000 MHz 
1000-2000 MHz 
2000-3000 MHz 
3000-4000 MHz 
Insertion Loss 
500-2000 MHz 
2000-4000 MHz 


VSWR 
Input/Output 


Flatness (Min. to 15 dB) 
Switching Speed 
10 to 90% 

O to 100% 
Bias Voltage 
Bias Current 
Control Voltage 
Phase Shift (per 250 MHz) 


“Measured in a 50-ohm system, guaranteed at 25°C. 


Weight approximately 1.7 grams (0.06 oz.) 
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EXCELLENT INSERTION LOSS: <3.0 dB (TYP.) 
HIGH DYNAMIC RANGE: 20 dB (TYP.) TO 3000 MHz 
FAST SWITCHING: <500 nsec (TYP.) 10 TO 90% 

<2 usec (TYP.) O TO 100% 


<500 nsec 
<2 psec 








Guaranteed 
Min./Max. 


500-4000 MHz 


35 dB Min. 
29 dB Min. 
29 dB Min. 
19 dB Min. 


3.0 dB Max. 
3.5 dB Max. 


2.2:1 Max. 


+1.2 dB Max. 


800 nsec 
4.0 usec 


*15V 


12 mA Max. 


OV to 15V 


Outline Drawings 
KG40 








VOLTAGE 





(0.15) 0.520 
| (13.21) 
I aes se 
cay). tae 
ae (2.79) 
(1.92) RF GROUND 
(BOTTOM) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


Absolute Maximum Ratings 


Storage 

Temperature. .... -~62°C to +125°C 
Maximum Case 

Temperature........... +125°C 
Maximum DC 

Voltage............. +18 Volts 
Maximum Continues RF 

Input Power....... 100 Milliwatts 
Maximum Short Term RF Input Power 

(1 Minute Max.) . . . . 200 Milliwatts 
Maximum Peak 

POWER oo cw bo8 He ws mats 1 Watt 
hts ede mid a ee Peek (3 usec Max.) 
“S’’ Series Burn-in 

Temperature (Case)...... +125°C 


Typical Switching Performance at 25°C 


The switching speed of the WJ-KG4O0 is 
shown in Figure 1. The worst case js 
shown here for a 450 MHz input signal. 
Figure 2 is the same KG40 with the hori- 
zontal scale set at 2 usec/div. This shows 
more clearly the 0-100% switching time 
of approximately 2 useconds. 


# Pi v%. 
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Fig. 1 





Fig. 2 


Typical Performance at 25°C 


Phase vs. Veoatrot vs. Frequency 
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Distortion Products vs. Attenuation 
at 500 MHz 
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WJ-KL80 


1.0 TO 8.0 GHz 


CERAMIC LIMITER MODULE 





@ VOLTAGE VARIABLE LIMITING LEVEL: 


-2.5 TO +3:5 dBm 


@ ULTRA-WIDE BANDWIDTH: 800 TO 


8200 MHz (TYP.) 


® GOOD -SUPPRESSION OF EVEN: ORDER 
HARMONICS DUE TO BALANCED CIRCUIT 
DESIGN: > 40 dB AT +5 dBm INPUT (TYP.) 
@ LOW PIECE PART COUNT 


Specifications* 
Characteristics 


Frequency 


Insertion Loss 
Pin < -10 dBm 
+8 < Bias <+15 Vdc 


Input VSWR 
Pin <-10 dBm 
+8 < Bias < +15 Vdc 


Output VSWR 
Pin <-10 dBm 
+8 < Bias <+15 Vdc 


Input Signal (Max.) 


Bias 
At +15 Vdc 
At +12 Vdc 
At +10 Vdc 
At +8 Vdc 


Typical 


800-8200 MHz 


< 4.0 dB 





*Measured in a 50-ohm system, guaranteed at 25°C. 


Guaranteed 
Min./Max. 


1000-8000 MHz 


5.0 dB (Max.) 


2.0:1 (Max.) 


2.0:1 (Max) 


+17 dBm 


Limiting and Insertion Loss Characteristics (25°C) 


Bias Voltage 


+15 Volts 


+12 Volts 


+10 Volts 


+8 Volts 


Notes: 1. At 1000 MHz 
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Output Level 
at Limiting 
(1 dB Comp) 


Max. 


2. At 7000 MHz 


Max. Output 
at Limiting 
(+17 dBm Input) 








Absolute Maximum Ratings 


Storage 
Temperature... .. -62°C to +125°C 
Maximum Case 
Temperature........... +105°C 
Maximum DC Voltage ...... 16 Volts 
Maximum Continuous RF 
Input Power.......... +17 dBm 
Maximum Short Term RF 
Input Power 
(1 Minute Max.) ... . 100 Milliwatts 
Maximum Peak Power ...... 0.2 Watt 
ee tease tte ed Bea oer, 2 bee (3 usec Max.) 
““S”’ Series Burn-In 
Temperature (Case)....... 105°C 
Insertion Insertion 
(6000 MHz) (8000 Max.) 
Typ. Max. Typ. Max. 
4.2 5.0 
4.3 5.0 
4.4 5.0 
4.5 5.0 


Outline Drawing 





(1.52) RF GROUND 
(BOTTOM) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


Weight 


Typical Performance at 25°C 


approximately 2.27 grams (0.08 oz.) 


Insertion Loss vs. Frequency 





FREQUENCY - GHz 


Insertion Loss 


INSERTION LOSS-dB 





FREQUENCY ~- GHz 


Typical Performance at 25°C (Cont.) 


Power Output* 


OUTPUT POWER-dBm 


FREQUENCY - GHz 
*at 1 dB Gain Compression 


Maximum Limiting Level 


OUTPUT POWER-dBm 


7 8 9 


P. = +17 dBm 
in 





FREQUENCY - GHz 


Input VSWR vs. Input Power 





INPUT POWER-dBm 











Input VSWR vs. Input Power 
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Phase Shift vs. Input Power 


PHASE SHIFT-DEGREES 


PHASE SHIFT-DEGREES 
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Typical Performance at 25°C (Cont.) 


Limiting Characteristics vs. Input Level and D.C. Bias 


POWER OUTPUT - dBm 
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10e- = 4000 Mhz 
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Typical Performance at 25°C 





ve es 12 Vdc Linear S-Parameters 
FREQUENCY VSWR VSWR GAIN FREQUENCY Sii $21 $iz $22 
rHz iN OUT i=} HZ riAG ANG riAG ANG riAG ANG riAG ANG 
800.0 2.0 Z.0 -3.8 800.0 336 -i100 647 -37 646 -37 333 -i0zZ 
{000.0 i. i. -3.8 1000.0 915 -ii13 647 -5i .644 -5§2 519 -ii4 
1200.0 1.9 1.8 -3.% 1200.0 .300 -i26 645 -67 640 8-67 .3ii  -iZ7 
1400.0 i.8 is -3.9 1400.0 .285 -i36 642 86-80 635 -80 304 -i36 
1600.0 17 18 -3.5 1600.0 6273 -145 635 -33 634 0 ©6- 93 Z3i = -i43 
1800.0 ia? ‘av -3.9 1800.0 6254 0 «-i5i .638 -i105 1632 -i105 2639 -i43 
2000.0 1.6 i.6 -3.5 2000.0 237 -id6 640 -ii7 635 -i18 z40 -i53 
2200.0 1.6 i.5 -3.9 2200.0 .224 -i60 635 -i30 637 -i30 2iS | -i57 
2400.0 1.5 i.5 -3.9 2400.0 -Zii  -i163 684i -i14Z 637 -i43 i933 -i163 
2600.0 i.5 1.4 -3.9 2600.0 197 4-163 .64Z2 -i57 .635 -i57 i76 -i70 
2800.0 1.5 i.4 -3.35 2800.0 185 -i77 640 -i63 638 -i169 i7i -i73 
3000.0 i.4 i.4 -3.9 3000.0 175 i173 640 i738 637 «69178 i7Z i7@ 
3200.0 i.4 i.4 -3.9 3200.0 i162 163 636 8 i165 637 36185 i78 i608 
3400.0 i.4 i.4 -4.0 3400.0 i154 «i54 .634 153 .63i1 153 i83 = 152 
3600.0 i.4 i.5 -4.0 3600.0 150 4=«0 i495 630) i4i 626 =i 4i i384 4= 148 
3800.0 i.4 i.d -4.0 3800.0 i58 ©6147 623 86130 625 i129 193 «147 
4000.0 Liat i.5 -3.7 4000.0 i134 0©=—- 138 653 ii6 649 869116 2i4 140 
4200.0 i.5 i.5 -3.5 4200.0 i930 ©= 126 665 i082 653 i102 203 «= ize 
4400.0 dod 1.5 -3.5 4400.0 i8Z 8 ii4 .666 83 .b6i 83 i393 «(ii7 
4600.0 i.4 i.4 -3.5 4600.0 i65 «=: 108 .665 76 660 75 i76 = 102 
4300.0 i.3 ee -3.5 4800.0 144 83 .665 62 .56Z 62 i539 83 
5000.0 to i.3 -3.6 5000.0 126 60 .663 4g 66; 43 145 B35 
5200.0 1.3 i.3 -3.6 5200.0 ii5 33 .656 36 .657 35 133 40 
5400.0 1.3 | ere -3.7 5400.0 iz5 2 .654 20 .653 20 1i8 is 
5600.0 1.3 is2 -3.7 5600.0 i47 «-i38 .650 7 .548 = id? 8=-iz 
5800.0 i.4 1.2 -3.8 5300.0 i730 -34 6645 -6 .643 -6 i05 386 - 40 
5000.0 1.5 1.3 -3.9 6000.0 193-46 639 0-9 636 6-135 i116 = -83 
6200.8 1.5 i.3 -4.0 5200.0 204 -57 633-32 629 -33 i359 «-77 
6400.0 1.5 1.4 —4.4 6400.0 2704-84 626 -45 620 -48 i550 -83 
6600.0 1.5 i.4 -4.3 6600.0 132 -67 620 6-58 614 -59 i74 -84 
6300.0 1.4 1.5 -4.3 6800.0 i730 -85 BiZ -74 606 -74 i396 -79 
7000.0 1.5 i.6 -4.5 7000.0 i196 -62Z 5930-85 587 = -85 2300-75 
7200.0 1.5 1.6 -4.5 7200.0 i830 -60 593 -36 594 -37 225 29-73 
7400.0 i.5 i.6 -4.5 7400.0 204 839-59 596 -i109 550 -i109 237-83 
7600.0 1.5 1.6 -4.5 7600.0 Z06 0-84 597 -122 593-122 2300-72 
7800.0 1.5 i.5 -4.4 7800.0 iss) = -72 604 -i135 604 -i35 206 - Bi 
8000.0 1.3 4 ,& -4.3 8000.0 i144 -83 612 -149 6i4 -1435 i165 -i03 
3200.0 1z i.3 -4.2 8200.0 074 -i082 6i3 -i66 619 -i66 i393 «-138 
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WJ-L1 


50 TO 1000 MHz 
TO-8 THIN-FILM 
LIMITER MODULE 


e VOLTAGE VARIABLE LIMITING LEVEL: 
-10 TOO dBm 

e LOW INSERTION LOSS AT LOW INPUT 
LEVELS =<. 20 d6 

e LOW INPUT VSWR 

e GOOD SUPPRESSION OF EVEN ORDER 
HARMONICS DUE TO BALANCED CIRCUIT 
DESIGN 

e EXCELLENT PHASE RESPONSE 
(0.8 DEGREE/dB TYP.) TO 160 MHz 


Specifications * 





ra Guaranteed 

Characteristics Typ. Max 
Frequency (1 dB Bandwidth) 50 MHz 1000 MHz 
Frequency Response Variation N/A 0.1 dB/100 MHz | 0.25 dB/100 MHz 
Input VSWR (Pin < +20 dBm, T3721 2.0:1 

10 < Bias < 20 Volts) 
Output VSWR (Pin < Wil 2.0:1 

-10 dBm, 10 < Bias < 

20 Volts) 
Max. Recommended Input +26 dBm 


Signal Level 


Typical Bias Current: 
at 15 Vdc 
at 20 Vdc 





*Measured in a 50-ohm system at +15 Vdc Nominal. 


Limiting and Insertion Loss Characteristics (25°C) 





Output Level at Max. Output 





Bias Limiting Threshold Limiting Level Insertion Loss Insertion Loss 

Voltage (1 dB Compression) (+20 dBm Input) (500 MHz) (1000 MHz) 
Typ. Typ. Typ. Typ. 

+20 Volts 0 dBm O dBm 1,6 dB 2.0 dB 

+15 Volts —~2 dBm -1 dBm 1.9 dB 7.5 GB 

+10 Volts -6 dBm -4 dBm 2.0 do 3.1 dB 

+5 Volts -13 dBm -9 dBm 4.3 dB S2 dB 





Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 
iy 


0.450 
Le ee as TI aa 


a 4a” 025 (0.63) 


as ae 
+0.001 
0.185 + 0015 TH, -0.002 (0-48) DIA. 
osto +00 4 PINS 
2 0) 


GROUND 
50-OHM OUTPUT 






DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


0.820 
(20.82) 


| 





PRODUCT LABEL AREA 


_ 9.375 
~ (9.52) TYP (2) PLACES 


DC BIAS 






0.500 0.460 
(12.70) ae ; 





a LaF CONNECTOR A 0.450 

0.310 INPUT SMA ore ee (11.43) 
(7. a5 (2) P 0.460 
460 + 0.010 (11.68) 





MOUNTING re) 68 + 0.25) 


SURFACE 0.180 MOUNTING HOLE 






1 (4.57) rs 2-56 UNC -2B X 0.15 DEEP 
ih THREADED INSERT 
y : =e: (4) PLACES 
0.810 + 0.010 
0.320 + 0.010 
(20.57 + 0.25) (8.12 + 0.25) 


0. tout 
@. i) (6.95 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


WJ-CL1 is standard WJ-L1 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. 


Typical Performance at 25°C 


Limiting Characteristics vs. 
Input Level and D.C. Bias 


TYPICAL 
2f 





FREQUENCY — MHz 
Phase Shift vs. Input Power 


30 
f = 400 MHz 
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nm 
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_— 
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Phase Shift — Deg. 
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INPUT POWER - dBm 


Insertion Loss 


—— 










siamo 
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> ww Ph 


INSERTION LOSS — dB 


50 100 500 1000 1200 
FREQUENCY — MHz 





Maximum Limiting Level 


at 20 dBm 
VBiAS = 15 VOLTS 


POWER OUTPUT - dBm 





FREQUENCY - MHz 


Absolute Maximum Ratings 


Storage Temperature 
Eee -62°C to +125°€ 
Maximum Case 
Temperature............ 125°C 
Maximum DC Voltage ..... +25 Volts 
Maximum Continuous RF Input Power 
eee 5) 1! a rn are 20 dBm 
Maximum Short Term RF 
Input Power (1 Minute Max.) 
eee We oe a ee 400 Milliwatts 
Maximum Peak Power ....... 1 Watt 


“S"’ Series Burn-In 
Temperature (Case)....... 125°C 


Typical Automatic Test Data 


Vec 15 V 
tREW ‘Use pipe Kiss, ip LUE 
MH iN UL ie: 
oe Se ae ee Sat 
cok, Bre se as 
cd Sa) SN ; ae Doan Sie 
Fu, 162 Seat Laer 
rend Sa SS De a © ect Te 
ao SS pepe OS haiae Lt. 
kit, 2 ee: 1.4 > 
ad Sl t.4 t.4 3 wk: 
bo) a t.4 1.4 awk 
TELE, 1.4 7,5 ri 
Ply, t.4 pa Ses 
Tce, t.4 to kt 
Linear S-Parameters 
PREL HL at 
rip rip: i fe rip: od fe Pipa 
Dhak, it “Ent. te tg. i 
cu, Ree ee wrEsee A te} i4.i ie} 
ed ce re | te} tet ie} 
a ae ehe sec. 4 ie} 21.6 ce} 
Sk, wis Crate tere eo c4l6 Pe 
E-bka, ~it “Thit.4 eo cu. 4 te 
Pid 9) 5 ~i4 “tte. we Seen atts 
chika, oma -t2b. 2 ra he ee Py crea 
“ARI, ee cs ~~. } REN 40.0 A oy 
eS ole -Pse te 44.6 sve 
2 Lb eae tdey 1 Fe. Aiped a 
preg car -]SE,5 Pee me. a, 


Typical Applications 


1. User wants to limit signal to his device to 
a level of O dBm. 
+15 Vde 


SIGNAL SIGNAL OUT TO 
IN USER'S DEVICE 


In this case the signal into the user’s device 
will not exceed 0 dBm for incident signal 
levels to the WJ-L1 as high as +25 dBm. 


2. User wants to limit signal to his device to a 
level above O dBm. 


+15 Vdc 


SIGNAL 


aera Gem oe 


In this case the signal into the user's device 
will be limited to the output of the 
amplifier with a maximum of 0 dBm to 
the amplifier input. (Example: If a WJ-A7 
is used with +24V DC bias an output signal 
of +13 dBm could be available to the 
user's device.) 


SIGNAL OUT TO 
USER'S DEVICE 


3. Wide input range with constant output. 
+24 Vdc 


SIGNAL 
IN 


SIGNAL 
IN 





In this case the output signal level will be 
typically 0 dBm +0.5 dBm for input level 
variation from —25 dBm to +25 dBm. Up 
to six pairs of limiters and amplifiers can be 
cascaded for extended dynamic range. 





See 

Pipa: Pipar: BPAL- 

t4.2 ese er 

oe .i4 =“E-S' 

tbe ri “Fo. 

ee re ee 

cd. 4 4 a- : 
co. is as ogre 
Sie wine “1h Le 
rata es aie “tide 
2a.3 1c Ze. 
qu. 14 “to 
re ea =1 3802 
See cl “144.1 
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WJ-L2 


5 TO 500 MHz 
TO-8 THIN-FILM 
LIMITER MODULE 


e VOLTAGE VARIABLE LIMITING LEVEL: 
—2 TO +2 dBm 

e LOW INSERTION LOSS AT LOW INPUT 
LEVELS: = 200b {EYP} 

e LOW VSWR: < 1.5:1 (TYP.) 

e GOOD SUPPRESSION OF EVEN ORDER 
HARMONICS DUE TO BALANCED CIRCUIT 
DESIGN: >55 dB AT 10 dBm INPUT (TYP.) 

@ EXCELLENT PHASE LINEARITY: < +0.2° 











Outline Drawings 












Specifications * 
— ‘ Guaranteed L2 
h 
Characteristics Typical Min. /Max. 
Y 
0.200 

Frequency 5-500 MHz 5-500 MHz a eee 
Insertion Loss 0185 0015 

Pin, S-20 dBm , 

+15 < Bias < +20 Vdc 0:300 +0010 

5-200 MHz 2.0 dB 50-OHM INPUT 

200-500 MHz 2.5 dB 
VSWR 1.7:1 + DC VOLTAGE 

Pin <-10 dBm 

+10 < Bias < +20 Vdc 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Output VSWR 9) 0 ; 1 + .005 (.13) UNLESS OTHERWISE SPECIFIED 

Pin S+10 dBm 

+10 < Bias < +20 Vdc 
Input Signal (Max.) +26 dBm CL2 

0.820 

Bias Current (20.82) 

At +20 Vdc 

At +15 Vdc PRODUCT LABEL AREA 

gach os, gag | [BaP MIE 

; DC BIAS OUTPUT| (7.87) 

*Measured in a 50-ohm system, guaranteed at 25°C ar +15 Vdc Nominal. & . 


St_ ono 
Le CONNECTOR A 4 0.450 






Limiting and Insertion Loss Characteristics (25°C) * 































— 0.310 INPUT roe (11.43) 
Output Level Max. Output 7-87) 460 + 0.010 14-68) 
ae ee MOUNTING (11.68 + 0.25 ou 
at Limiting Limiting SURFACE | 0.180 MOUNTING HOLE 
: ¥ (4.57) 2-56 UNC -2B X 0.15 DEEP 
| Threshold Level Insertion f° OB — THREADED INSERT 
Bias Voltage (1 dB Comp) (+20 dBm Input) Loss | Gi. (4) PLACES 
0.810 = 0.010 | A 0.320 + 0.010 
Typ. Typ. rE) 5 fae Ome ~ (8.12 + 0.25) 
(2.41) (6:35) 


+20 Volts 
+15 Volts 
+10 Volts 
+5 Volts 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
1 7 + .015 (.38) UNLESS OTHERWISE SPECIFIED 


2.0 WJ-CL2 is standard WJ-L2 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. 






Notes: 1. At 100 MHz. 


Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C 















Limiting Characteristics Output VSWR Maximum Limiting Level 
1.8 4 
EEE eT hI. 
SEDER Ler) oe eee 
eee ETT eo 
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- “2 0 eNinmeenied A (Es = _ este A 
Insertion Loss & Wi | 
ie) 
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S -8 
Ge 3 
Ta) 
oa aa 





[iy | Phase Shift 
in - 


-20 -10 0 +10 +20 +25 +30 «© -+40 “10 30-50 100 300 500 1000 
Pin - dBm | FREQUENCY - MHz 





POWER OUTPUT - dBm 





500 MHz 


Input VSWR 


PHASE SHIFT - DEGREES 


| | BES Gee mee ee 
+O VOC TTT at 
Se. OO ee 
: i aks oe 
l 5 10 100 600 
FREQUENCY - MHz 





INPUT POWER - dBm 





Absolute Maximum Ratings Typical Automatic Test Dat 


Storage Temperature 
Reta eee -62°C to +125°C = Vee = 15V 


° b RSE a | LS LIFE LESS 
Seep a en a Gate Rt al axe. T20 & bikie iH LiL LE 
Maximum DC Voltage 10. oe 1.2 Pe 
a a 1.3 1.5 
a ere we ee eee +25 Vdc 200, 5 3.3 1.4 1.9 
: : SO, 2.4 i620 ous 
Maximum Continuous RF Input Power aoe 2S 24 oe 
bok, aa ke 2 ee Cc. 
A ee ee ese +23 dBm Pee f 1.8 ele 
Maximum Short Term RF 
Input Power (1 Minute Max.) Linear S-Parameters 
Nr ey er a ae 400 Milliwatts 
. REL til erat Sie ary at 
Maximum Peak Power rir firs Hipats PRA Firat fl FaRdL: PipALs RPL 
, eww! 6 Petes & EC oes 1 Watt 100. 18 ONS Be 16.6 a8 Le 1900-4 
cen 12 74.4 et 32.0 BY 32.8 12 75.0 
(3 usec Max.) Sea, :15 104.6 ats) “47.7 a) 47, 6 es: 103.5 
2 SER, ~i8 eed Se re “Ho. 6 7a ce Soe eS Pe, a sal aren 
"S’’ Series Burn-in S04 21 152.9 Fe 78.9 Ges 78.4 tap 1a 
° EGE, 24 175.3 7 94.7 75 951.6 2600 169.9 
Temperature (Case)....... zo 4G FEO 27 164.9 73 109.7 «4473 -A180.3. ..26 = 172.8 
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WJ-L34 


500 TO 2400 MHz 
TO-8 VOLTAGE-CONTROLLED 
ATTENUATOR MODULE 








e VOLTAGE VARIABLE LIMITING LEVEL: 
-2 TO +2 dBm 

e LOW INSERTION LOSS AT LOW INPUT 
LEVELS: =370:dB EYP.) 

e GOOD SUPPRESSION OF EVEN ORDER 
HARMONICS DUE TO BALANCED CIRCUIT 
DESIGN: >50 dB AT 0 dBm INPUT (TYP.) 


Specifications* 


Guaranteed 
Min. /Max. 


Characteristics Typical 


500—2600 MHz 


Frequency 500-2400 MHz 


Insertion Loss 2.9 dB 
Pin <-20 dBm 
+15 < Bias < +20 Vdc 


3.7 dB (Max.) 


Input VSWR 
Pin <-10dBm 
+10 < Bias < +20 Vdc 


2.0:1 (Max.) 


Output VSWR 
Pin < +10 dBm 
+10 < Bias < +20 Vdc 


2.2:1 (Max.) 


Input Signal (Max.) +26 dBm 
Bias 
At +20 Vdc 
At +15 Vdc 
At +10 Vdc 





*Measured in a 50-ohm system, guaranteed at 25°C. 


Limiting and Insertion Loss Characteristics (25°C) * 






























Output Level Max. Output 
at Limiting at Limiting Insertion 
Threshold Level Loss 
Bias Voltage (1 dB Comp) (+20 dBm Input) (1000 MHz) 





Typ. Typ. Typ. 


+20 Volts 
+15 Volts 26 
+10 Volts 2.8 


+5 Volts 


Notes: 
1. At 1000 MHz 


Weight = approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 
CL34 
0.820 
20.82) 
PRODUCT LABEL AREA 
0.375 
— ae =~ (9.52) TYP (2) PLACES — 
caus 4" DC BIAS ui (7.87) 
[= a : wo 25 ' 
RF CONNECTOR | 0.450 
0.310 INPUT SMA JACK: (FEMALE) (11.43) 
(7.87) (2) PLACES 0.460 
0.460 + 0.010 (11.68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 
(4.57) 2-56 UNC -2B X 0.15 DEEP 


THREADED INSERT 
(4) PLACES 


0.320 + 0.010 
(8.12 + 0.25) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


WJ-CL34 is standard WJ-L34 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. 


Typical Performance at 25°C 


Maximum Limiting Level Limiting Characteristics Phase Shift vs. Input Power 


Over Temperature 
+10) 





+15 Vde 


POWER OUTPUT - dBm 
PHASE SHIFT - DEGREES 





FREQUENCY - MHz 








Ee -30 
2 
Maximum Limiting Level vs. < INPUT POWER - dBm 
e — 
Bias Voltage 5-0 
& Output VSWR vs. Frequency 
oO 
* -50) 
2.5 
-60 
50 2.0 
a 
a 
> 
a -80 a 
: 3 
5 1.5 
3 -90 
oe -20 -10 0 +10 +20 +23 +30 +40 
5 
S | 
1.0 
FREQUENCY - MHz 
Input VSWR vs. Frequency 
-6 
500 1000 2400 
FREQUENCY - MHz 3 
e 
e e 5 
Power Output at 1 dB Compression Point = 
: 
5 
a. 





FREQUENCY - MHz 





-20 -10 0 +10 +20 +23 +30 +40 
INPUT POWER - dBm 


POWER OUTPUT - dBm 


Insertion Loss 


INSERTLON LOSS - dB 





FREQUENCY - MHz FREQUENCY - MHz 


445 


Typical Automatic Test Data Absolute Maximum Ratings 


Storage Temperature 
sits hid dekcie ded See CLO +1 25°C 
Maximum Case Temperature 


Veo = 15 V 


b REL! Li chips Lae pipe Lees 


be 


if 


Sys eee 


Mea) Sh) Sa Mi é E- z Z fk: te me e e e e e e e e e e e e e 

ome: ie ae Maximum DC Voltage 

So eee ae Aide hts Bee Atel VEC 
PLR, 1. Le cet M ° e 

Tih, LS oe os aximum Continuous RF Input Power 
eke, Le Le cen - 
Hees) a oer eos ee bch Rc BODES He Be a RO es 20 dBm 
Loh, tek te ee . 

Laks, Le er oe Maximum Short Term RF 

LEER, 2.& ir ces onee 

tbe LL tue a) Input Power... ... . 400 Milliwatts 
Pethiy, Lé: te repre : 

Luu, LL baie ou Maximum Peak Power ....... 1 Watt 
chihibt, LS i. Ae 

Pea iat it ae (3 Msec Max.) 
ech, Lie it a8 > 

eth, 2S bee eo "’S”’ Series Burn-in 

catikt, i.S 2. " we c ,e) 
oe tas! 64 Temperature (Case).......125C 
wee. 1 te gue 


Pipits: tet pine fo PLE te 
Linear S-Parameters 

FRE td weet ete gags 

riba. PL: brat: ae Rr rips Fr: re: HPL: 
eel SS ce the as oe wrt We wt ss 
ELahY, cl ws. a te 42.5 eae ate Poe wh 
haky, wcll ie. we 47.0 ae 46 ie Pe: He 
Pe wel 4. 4 Ver pal cer oil & ea eo “1.7 
SS wl 14 cee aba) as See Ld HEE 
De, web tli? re et.o we 61.0 cd TED 
tLe, wl -11E 2 Reset rae § ait Be! do TELS 
tee, we ted Peis V1.4 wd fied a: ce ae ee 
bth, we EERE a Te. 4 mee rahe) wh tte 
124i, we Te <s tid 4 sel tid 4 Pia Ce od SP 
inl SS we LE Be pe] gee me ee ees 
Le, we)|6 144 ste yey wed mee! Live: Leo. 
2 "RAL, we TEL we Be a 103, 1 Pt es Se 
Pala Poy Cs tal: ed wit 1a eB we 1a Ss rd es os a 
HbR, we LER 4 wre 115.6 re Le eat Le: 14.9 
Pals) So cl Les. os al ed Se aS) 121.2 Wwe oid 
Pops ccs ce 2k 12E. 1 set 1ve cs Sect: Ss 
cic, we hE ed 11.2 wrk ed Wr ete 
Poel SS a Pee. es at 17.8 Te eee, wr PES 
wiki, cl 5 LES 14z.1 as) 143.4 oc 
Papel 5 wit tet. Ee 149.1 eae) 14.9 WE TBS 
EE, 2it te4.e 269 alate wa) aya pa Sc | 
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WJ-L40 


500 TO 4000 MHz 
TO-8 THIN-FILM 
LIMITER MODULE 





e VOLTAGE VARIABLE 
LIMITING LEVEL: 
-2 FO +2 dom 

e GOOD SUPPRESSION OF 
EVEN ORDER HARMONICS 
DUE TO BALANCED CIRCUIT 
DESIGN: >40 dB AT 10 dBm 















INFOTAT YP a 
Specifications * Outline Drawings 
L40 
Characteristic Typical Guaranteed Lore DIA j= — 
2 pes (0.63) 
Frequency 500-4200 MHz 500-4000 MHz I Ee 
Lo nes 0.018 “0.0 (0.45) DIA. 
Insertion Loss (Max.) <3.5.0B 4.5 dB (4.70) 3 “(azo [o APs 
Hi aero eth 03040010. 
+15 < Bias < +20 Vdc DIA. B.C 
50-0HM INPUT 50-0HM OUTPUT 
Input VSWR (Max.) aN al 
Pin S-10 dBm + DC VOLTAGE 
+10 < Bias < +20 Vdc 
Output VSWR (Max.) Be ab 1 DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Pin <. +1 O d Bm + .005 (.13) UNLESS OTHERWISE SPECIFIED 
+10 S Bias < +20 Vdc 
; Weight 
Input Signal (Max. -+26 dB 
pupae di approximately 2.0 grams (0.07 oz.) 
Bias 
At +20 Vdc 
At +15 Vac 
At +10 Vde CL40 
0.820 
(20.82) 
*Measured in a 50-ohm system, guaranteed at 25°C. 
PRODUCT LABEL AREA 
Limiting and Insertion Loss Characteristics (25°C) ban ct = 575 TYP (2) PLACES 


0.310 


(12.70) 4" DC BIAS ae (7.87) 
fh oe so of 7B PEO] 












Output Level Max. Output 


























eos ice ae 
at Limiting at Limiting Insertion ee: TT 
Threshold Level Loss 0.310 INPUT cp JACK (FEMALE) (11.43) 
Bias Voltage (1 dB Comp) (+20 dBm Input) (4000 MHz) 7-87) 460 + 0.010 ~ (4:68) 
+ + T jpeg (11.68 + 0.25) Sail 
: 0.180 MOUNTING HOLE 
YP YP yP } (4.57) nal 2-56 UNC -2B X 0.15 DEEP 






THREADED INSERT 


Gi (4) PLACES 
0.810 + 0.010 A 0.320 + 0.010 


(20.57 = 0.25) | 0.250 (8.12 + 0.25) 
(2.41) (6-35) 


+20 Volts 
+15 Volts 
+10 Volts 
+5 Volts 


4.5 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Notes: WJ-CPA10 is standard WJ-PA10 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. 

1. At 3000 MHz 

2. At 4000 MHz 
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Typical Performance at 25°C 


Limiting Characteristics vs. Input Level and D.C. Bias 


by 


+20 VDC 

+15 VDC 
ri+10 VOC 

0 VDC 





-10 
i= 
ea) -20 
5 vy, 
5 i 
2 E 
s- a 8-39 
; 7 i: 
/ 3 
Af \-+5 VDC ce ~40 
G 5 
a. 
-50 
-60 
-30 -20 10 0 +10 +20:+23 +30 +40 
INPUT POWER - dBm 
-70 
Insertion Loss vs. Frequency -80 
-90 





+20 +23 
INPUT POWER - dBm 


Power Output* 


INSERTION LOSS - dB 





FREQUENCY - MHz 


Output VSWR vs. Frequency 


OUTPUT POWER - dBm 





FREQUENCY- MHz 





Input VSWR vs. Frequency 


FREQUENCY - MHz 


*at 1 dB Gain Compression 


Input Power vs. Phase Shift 





FREQUENCY - MHz 


PHASE SHIFT - DEGREES 





-10 
INPUT POWER - dBm 
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POWER OUTPUT - dBm 


TYPICAL 


POWER OUTPUT - dBm 





+10 +20 +23 
INPUT POWER - dBm 


Maximum Limiting Level 





Piy 7 $20d8m 
tae 


POWER OUTPUT - dBm 





FREQUENCY - MHz 


Typical Automatic Test Data 


Vec = 15 V 


rd er a 
PRED UWI LISI 
rb iM LiL 


ad Pk ae et a ie ce fie dy 
rit Pipa: Hr: rib: HPL: Pipa: HPL: RAL: hPL: 














al Le 1.6 en Shaka, ce “He ore 2.1 2 ve: 27. Leu —S.4 
ene, hay te cn 4 b-kIkA, eed ae ee eke Fils sake = er PEE, is 
key, tee 2.6 c.4 kik, Ars % “41,9 a et, rr 46. 2 os vet 
oe SL 1.3 1.6 eet mh, ent “Yt eer = er al Sl « Bet “V1.5 
po) SL 1.3 2.8 tae "ALARA, 21 ~—1et.4 ar fs) ave co a, Ts “EE 
PEI i. 1.6 ea 4 as) Se 22 0 222.8 Ay Ks re 61.4 400 TREY 
2 LEE, ics 2.& fon 21H, c2i ° ~tie.i ire i 4 6G, % + --3 
tee, t.6 Pat ap a 5 2 eS che = wrt Pee eS i ie | 

eee 5 Li fur Cor pe SS ee —1ge.S cae el oe ‘eo. d <  ~ 
Fh, Sa ee cet PS, nee Set ee hyn ra Parris E aes 4} get <=} 
SHO, ia bat iia ied) SS wee 14h ore ‘} are se se ae ont 
sei, tae fat ae bebe, aie ~l4d.5 eve “ <wt cae at 3 

2 s"eS, tet 30% oe ans we. -ise.t eed ms wrk ce 0 

Bea SS Lit oy v.93 Tekin, ty Ss se rie are 26 <2 

2 YE, 2.6 ta cae TR, we 860164 we Te | 

ra 8) SS es. Lied Pa 5) ches, te: ~1e8.0 orl re A ie 

cle, 1. Lt wat eLbe, 22. -172.2 a ed a - | 

road SS 1.6 i.e 2. Parad 55 we ~Ife.4 ead ino wr lt 

roe SS ee: ee eek che, oe’ 1Fe.1 i ge wr lt 

rc Sn tom ies owt iH, ee 172.6 & see se 

cD, 1.5 ae at cS, 214 Lhe 2 E <6 2 

Pe os tet Bek ae a oa | wit te F: wos --1 

eC, bat ee 2.4 Poa 5 ali Hee eS) oct --3 

pag eg a 20 nak ie chk, Le i>. 1 E cee oy 

cI, iu 2.6 wee ce, Lis 140.6 a aor wed 

Joo, Ee i.e oe) SR, ~i4 143.1 Es 67 21 --2 

SiMe. lee i. 2.8 Tes, ae 136. 2 66 ce | 

rea) SN aes: 1. we rad) le 122.2 oe a ay ate si 

se SAN Lat as vad aoe 5 tz tc4.2 ao WEF oe | 
4h, i. i. a oe, eh 115.6 67 EE or: i | 

SSUU. i. a) fa Zo, 33 Lib 67 BE: Ts nD 

JE iat hes 2.6 SE, ait Lent, aa bk Misia werk 1 : 

JR. i. aie et 7Re, =e! ae 09 65 £ 65 1 MW aN 
Sia ies oe Ser rer) ete tue 66 é 265 21 1P2.3 
1s) Se ee: ey oe CY, «te ee 64 4 264 we tee e 

ie Lev Bow 4.0 S00, lo fas ~ =) 662 ee 1é4.¢ 

41 1.2 i. hoki Fie, 14 Lee u 61 te? 161.6 

F200. i ey ty 42e, ee eo. ; 61 ee 56.1 

LS i # uk Be 40, if e1.e air Led PS ai 

F431, 1.4 2.6 4.5 $4, 218 rid ic 68 ite 146.4 





Absolute Maximum Ratings 


Storage Temperature 

heed baa eee CIO +125 6 
Maximum Case Temperature 

kien Rook wd ON  G tareae oo 


Maximum DC Voltage 

hice 2 Gla attn bee ee eo OO 
Maximum Continuous RF Input Power 

i ee eh on ae ww ee we e “COO IN 
Maximum Short Term RF 

Input Power (1 Minute Max.) 

eo de oe pee ee bee eww a a oP 
Maximum Peak Power 

Le oS mk ee we ee 

(3 usec Max.) 

"S" Series Burn-In 

Temperature (Case). ...... 125°C 
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WJ-LG1 


TO-8 THIN-FILM LINEARIZER 





@e WIDE TEMPERATURE OPERATION 

@® YIELDS LINEAR ATTENUATION (dB) 
FOR LINEAR VOLTAGE 

@ SMALL SIZE: TO-8 


Linearity Specifications * 








Guaranteed 
Max. 







Temperature 









25°C <+1dB +1.5dB 






-54°C to +85°C <+1.5dB +2 dB 


*Frequency: 10 - 1000 MHz; attenuation range: 3 to 20 dB 
Typical Current Drain 






Control Voltage = 
0 V at Max. 
Attenuation 


Control Voltage = 
-10 V at Min. 
Attenuation 





Absolute Maximum Ratings 


Storage Temperature................ 00000 cee eee ee -62°C to +125°C 
Maximum Case Temperature..............0-00 0000 cece eee eee 125°C 
Maximum DG Voltas6 =.) oso moe oe wa ok ee Sela Poe +17 Volts 
“S'’ Series Burn-in Temperature (Case) ..........-......2000000000- (26 C 


Weight approximately 2.0 grams (0.07 oz.) 


450 





Outline Drawing 








LG1 
“450 
(11. 41) 
at 
- 200 (5, 08) Eccaal 
st Pie 
poy (45) DIA. 
7 ot 500 + .002 DIA 5 PINS 
ss 70) 
300 + .010 DIA B.C. 
(7.62) GROUND 
50 OHM INPUT/ 50 OHM INPUTI 


OUTPUT (PORT 1) OUTPUT (PORT 2) 


+DC CONTROL 
VOLTAGE 


+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


+5 -1BV +5 Typical Performance at 25°C 
DC 
CONTROL 










Output Voltage vs. Input Voltage 


V CONTROL 


l 
0 TO -10 VOLTS 7 OUTPUT 
| 
| mo 24 
| “a 3c 
Lite te = = a 
Oo oO 
CONTROL | > . 
= = 
oO = 
> Lid 
RF RF E 
INPUT OUTPUT 





The LG1 can drive two G1’s or G2’s as 


shown above. The LG1 has a response 0 12 3 4 5 6 7 8 9 -10 





time of 30 us over its entire band of VIN - VOLTS VCONTROL 
control voltage. The response time of 
the G1 or G2 is typically 80-100 ys. Attenuation of LG1 and G11 in Cascade 


vs. Control Voltage 
If a positive control voltage is desired 
the following circuit may be used. The 
op-amp buffer can also generate a very 
low source resistance in the order of 
thousandth of an ohm. 


ATTENUATION - dB 


10K +155V -15V +15V 







V CONTROL 
0 TO +10 VOLTS 





ATTENUATION - dB 


VCONTROL 






-15V 012 3 4 5 6 7 § 9 19 Attenuation of LG1 and G2 in Cascade 


V CONTROL vs. Control Voltage 


00 -10 voiTs V 


cw 
ba >] 
S 20 = 
= 
= <x 
= => 
— 
< a 
> fF 
lw x 
= 
— 
< 





VCONTROL 


0 1 2 3 4 5 6 7 8 9 -10 
VCONTROL 
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TO-8 THIN FILM LINEARIZER 
FOR THE WJ-G30 





@ WIDE TEMPERATURE OPERATION 

@ YIELDS LINEAR ATTENUATION (dB 
FOR LINEAR VOLTAGE 

® SMALL SIZE: TO-8 





Linearity Specifications * The WJ-LG30 module is a voltage con- 
trolled voltage source. The WJ-LG30 Is 
designed to drive the WJ-G30, a voltage 
controlled attenuator module. The com- 
bination of the LG30 and G30 modules 
has a typical attenuation characteristic 
which is linear with control voltage 










Temperature 


25°C 

























~5A°C to +85°C provided the following conditions are 
: met: 
*Frequency: 100-2000 MHz; attenuation range: 3 to 25 dB 
. ‘ iti = + 10 
Typical Current Drain 1. Poors supply = 15V + 1% 
2. negative supply = -15V + 1% 
3. source resistance of variable suppl 
Control Voltage = Control Voltage = a pply 
0 V at Min. 15 V at Max. - 
Attenuation Attenuation 
+15 -15V +15 
DC 
CONTROL 
V CONTROL RF 
0 T0 15 VOLTS OUTPUT 


The LG30 has a response time of 2 us 
over its entire band of control voltage. 
The response time of the G30 is typi- 
cally 6 ws. 





Absolute Maximum Ratings 


Storage Temperatuts ..... eae odes head Sao ss Os Cer 
Maxiniuny Case Tampersture... 2. o->. 02s owevaSesU tc ees eek EC 
Maximum DC Voltage: . 2... ee ce ee eee ee ee te eee FIZ VON 


“S’’ Series Burn-in Temperature (Case). oe et Tee 


Weight = approximately 2.0 grams (0.07 02.) 
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Outline Drawing 


LG30 


. 450 
- (11. 41) Z| 


a mec | 
018 7 Ol (as) DIA. 


08) 
: a 
185 +. 015 sa eon 5 PINS 
(12.70) 


(4.70) 
. 300 + .010 DIA B.C. 
(7. 62) 


50 OHM INPUT/ 
OUTPUT (PORT 1) 








GROUND 


50 OHM INPUT/ 
OUTPUT (PORT 2) 


+DC CONTROL 
VOLTAGE 


+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Vout Eee V control 














INPUT VOLTAGE — V 


Attenuation vs. M Peeters! 


ATTENUATION — dB 


ATTENUATION 


ATTENUATION — dB 



































VCONTROL — V 
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WJ-PL30O 


100 TO 2000 MHz 
TO-8 THIN-FILM 


PROTECTIVE POWER LIMITER 





e LOW INSERTION LOSS: 
< 0.4 dB (TYP.) 

e LOW INPUT AND OUTPUT VSWR: 
& 12 tt Yrs 

@ HIGH CW INPUT POWER: 30 dBm 





Specifications * 
het Guaranteed 
h o o 

Characteristic Tysieal -5A°C-+85°C 
Frequency (Min.) 100-2000 MHz 
Insertion Loss at +20 dBm Input 

100-1000 MHz 0.3 dB 0.5 dB 

1000-2000 MHz 0.9 dB 1.0 dB 
Leakage Power (Input Power +30 dBm CW) +17 dBm +20 dBm 
Limiting Threshold (Input for 1 dB Compression) +10 dBm +7.5 dBm 
VSWR (Max.) Input/Output 

Pin S10 dBm 1221 TF: 1 
* Measured in a 50-ohm system. 
Absolute Maximum Ratings 
Storage Temperature ... cb ee we te ee -62°C to +125°C 
Maximum Case Temperature... .......... 00000 ee eee eee eee +125°C 
Maximum Continuous RF Input Power..............-20-0000 5 +30 dBm 
Maximum Short Term RF Input Power (1 Minute Max.)............. 2.0 Watts 
Maximum Peak POWG? . 6 kk eee ee es eee ew ewe ewe ee 50 Watt 


(1 usec Pulse and 0.001 Duty Cycle Max.) 


"S” Series Burn-In Temperature (No Applied Voltage) (Case) 


Weight = approximately 2.0 grams (0.07 oz.) 
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ies Bane, +125 °C 





Outline Drawings 


PL30 
0.450 
' ay 
0.200 









0.025 (0.63) 
L ( 


7 


0.018 *p +0.001 p07 (0.45) DIA. 
‘eae The 


(5.08) ] | 


0.300 + 0.010 
DIA. B.C. 


50-OHM INPUT 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 


CPL30 





PRODUCT LABEL AREA 


__.0.375 
TYP (2) PLACES 
0.500 0.460 (9.52) TYP) sean 
(12.70) yy " | 


DC BIAS ae (7.87) 
Sf enn ee 
RF CONNECTOR I A 0.450 










0.310 INPUT SMA JACK (FEMALE) (11.43) 
(7. 87) (2 ) 2) PLACES ag Uy 460 
0.460 + 0.010 at, 68) 
MOUNTING (11.68 + 0.25) 
SURFACE 0.180 MOUNTING HOLE 
(4.57) es! 2-56 UNC -2B X 0.15 DEEP 


THREADED INSERT 


] =a we (4) PLACES 
0.810 + 0.010 0.320 + 0.010 


(20.57 + 0.25) 5 0.250 (8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


*WJ-CPL30 is standard WJ-PL30 installed in miniature SMA connector housing and 
guaranteed over 0°C to 50°C temperature range. See Cascaded Thin Film Amplifiers. 


Typical Performance at 25°C 


Output Power vs. Input Power 2nd Harmonic Intercept Point vs. Insertion Loss vs. Frequency 
Input Power 

















re 
gh ae 
nett | tt | | eer | ‘ 
wl | | | tT | ART DK spo wt g : 
(SSS ERR ARR : - 
let aat al 3 = 
0 a i 
3 2 
E 


POWER OUTPUT - dBm 























POWER IN - dBm 
“2 -l¢ -2 3 -4 O 4 8 JW 16 2 24 2B 2 
POWER IN - dBm VSWR 
2nd Harmonic Intercept Point vs. 

Output Power vs. Temperature Frequency 

a 3 
SEEELLILLO 3 ; 
ce ee : g 
ARGSRe. eee 
bog ee ed z 
eee =a 
a. 


8.0 FREQUENCY - MHz 





105 


INPUT POWER - dBm 


DEGREES - °C ; 
3rd Order Two Tone Intercept Point vs. 


Input Power 





INTERCEPT POINT - dBm 


a =9 <5 0 5 ob b&b Mw G&S 
INPUT POWER - dBm 
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Cascaded Amplifiers 





Cascaded Amplifiers CA, CRA, CTA and CHA Series 
2 to 6000 MH Z Every TO-8 amplifier (as well as attenuator, limiter, 


and limiter/amplifier) is available in miniature SMA 
housings. For 0° to 50°C operation the CA housing 
affords the most economical approach to obtaining 
full TO-8 performance in a connectorized package. 
Example: A customer wishing an A75 in this package 
would order a CA75 (L1 becomes CL1, G30 
becomes CG30 and RA89 becomes CRA89). 

For those applications where wider temperature 
ranges (up to -54°C/+85°C) will be encountered, 
W-J recommends the CTA option. (A75 becomes 
CTA/5, L1 becomes CTL1, G30 becomes CT G30 
and RA89 becomes CTRA839). 

In harsh environments where high reliability is 
required, W-J offers the rugged CHA housing. This 
package is designed to pass MIL-E-5400, Class || 
environmental testing. Usually a Hi-Rel “S” Series 
TOQ-8 amplifier (or equivalent) is used inside. 
Therefore, an A75S becomes a CHA75S, an L1S 
becomes a CHL1S, and a G380S becomes a 


e HF, VHF, UHF, L BAND, S BAND 

¢ NOISE FIGURES STARTING FROM 1.5 dB 
¢ OUTPUT POWERS AS HIGH AS +30 dBm 
¢ OVER 400 MODELS TO CHOOSE FROM 





CHG308S, etc. 
Looking for the right Common Environmental Specifications for 
amplifier to fit your Hi-Rel Cascaded Amplifiers 
n ? 
eeds Environment Method Procedure 
When it comes to the variety of rn eee ee 
amplifiers that we offer, there are Humidity MIL-STD-202 
literally thousands of different 106 
Som natel eos ee ere Ou! Thermal Shock MIL-STD-202 Condition 
TO-8 modules. 107 A 
W-J can usually tailor an amplifier 
to your specific needs. This is MIL-STD-810 © 
especially true if you require: 903.1 
1. Specially Guaranteed Electrical Vibration MIL-STD-202 
Performance 201 
a Pee MIL-STD-202 — Condition 
; ee ail ee Controlled) 204 AS D 
. Limiting Amplifiers S 
Set ea Shock MIL-STD-202 — Condition 
6. Type N or SMA Male Connectors 213 C 
7. Integral Power Supplies Available MIL-STD-810C Procedure 
115/220 VAC 516.2 | 
Salt Fog MIL-STD-202 — Condition 
B 
Have Questions? Give us a Call a 
standard 6200 Series or special 105 C 
models more suited to your needs. High Temperature MIL-STD-810 Procedure 
Our Amplifier Applications Testing 501.10 I, Il 
Engineering group Is located in Low Temperature = MIL-STD-810C_ Procedure 
Palo Alto, California, at 3333 Hillview ing ae ) 


Avenue, telephone (415) 493-4141, 
ext. 2638. Or contact your nearest 
W-J Field Sales Office. 
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CASCADED THIN FILM AMPLIFIERS 


Cascading Examples 


Take a requirement that needs +23 dBm 
output power, 3.0 dB Max. noise figure, 
and 44 dB Min. gain over the full 5-500 
MHz band. A quick look at the W-J cas- 
cadable amplifier selection charts, start- 
ing on page 14, shows that the WJ-A1 has 
a 3.0 dB Max. noise figure, and that the 
WJ-PA3 will yield a +23 dBm output 
power. The Al has 15 dB Min. gain, and 
the PAS has 13.5 dB Min. gain. This 
gives 28.5 dB gain so that the addition 
of 15.5 is still needed. 

The drive power required can be 
determined by taking the power of the 
output stage, subtracting its gain and 
adding 2 dB to avoid compression in the 
driver stage. For a more accurate deter- 


mination see power Output curves on 
page 126. 
P drive = 23 - 13.542 = 12.5 

A look at the selection chart shows 
the WJ-77 will provide this output power 
across the 5-500 MHz band with 16 dB 
minimum gain. The power required to 
drive the A77 is 12.5- 16+2=-1.5 
dBm. The WJ-A1 provides -1 dBm Typ. 
which is adequate to drive the A7/7/. 
Using these amplifiers yields the sum of 
16 + 16.5 + 14 = 46.5 dB gain, which Is 
the sum of the individual typical gains. 
The performance of this cascade is 
shown in Figure 1. Note that 46.5 dB 
was indeed obtained and that the gain 
flatness was less than +1 dB. Using the 
rules stated for cascaded gain, the 


minimum gain specification should be 
15+. 16.4 13,5 - 0.5 = 44 dB. 

Another example is shown in Figure 
2 where the WJ-A11-1 is cascaded with 
the WJ-A15. Each of these cascades are 
shown in the cascaded combination 
sections. The WJ-6200-637 is the A1, 
A77, and PA3 assembled and tested in 
a 3 stage housing with SMA female 
connections, and the WJ-6201-423 is 
the A11-1 and A15 assembled and 
tested in a 2-stage housing. 

Figure 3 shows the performance of 
the WJ-6206-411 over the full 100- 
3000 MHz band. This unit is assembled 
and tested in a 2-stage housing with 
SMA female connectors, and features 
27 dB gain with 10.5 dBm power output. 





Typical Cascaded Combinations 


6200-637 
5-500 MHz 
FREQ SHE WS bl Fe GHAIM 
MHz 1H OUT IE 
106s, i.4 47.0 
200 =o. 4 ee 46.8 
308 061.4 1.4 46.5 
408 1,2 1.6 45.9 
Saas 14.2 ed 45 
Figure 1 
+15 VOLTS 
190 mA " 
) ; ; +24 dBm 
2.5 «8 OUTPUT 
N.F. 


Typical Performance 


GAIN 


47 
Ss 
> 4% 
3 
45 
5 100 200 300 400 500 
NOISE FIGURE 
a4 
4 ' 
Se 3 
=o 
x 2 
30 100 200 300 400 500 
POWER OUTPUT 
£25 
a) 
o 
= 5 24 
aad 
323 
5 100 200 300 400 50. 
VSWR 
2.0 
[og 
gp ts ae a 
1.0 >-~~ b= —_| 
5 100 200 300 400 500 


FREQUENCY - MHz 


10-1000 MHz 
FREE: WSR aed 0 CAIN 
MHe It OUT LE 
188, 1.8 Lis. 38.7 
Ped SL 1.8 1.4 38.5 
SH8, ied i.4 1S aS) 
4H8, Lee i.4 23.3 
SAB, 1.3 Lies ce.6 
BAB, i.4 ac eo. 
THA, les ess 23.8 
oH, 16 Lee co. 
388, 1.6 1.6 1S 
LHe, Liat 1.2 eo 
Figure 2 
15 VOLTS 
33 mA : 
+7 dBm 
3.5 0B OUTPUT 
N.F. 


Typical Performance 


31 GAIN 
Ss 
: el 
z 
oo 
oS 
28 200 400 600 800 1000 
340 NOISE FIGURE 
a=] 
Duy 
3 3 3.5 
“3. % 200 400 600 800 1000 
—" POWER OUTPUT 
ror ae aaa Rees Reais ae 
s5 / ee ES Es 
B= 
0 200 400 600 800 1000 
20 VSWR 
a 
= Ls INPUT — 
pe ers OY 
: 200 400 6 800 1000 


FREQUENCY - MHz 


6206-411 
100-3000 MHz 

FRE VSWR WSR GAIH 
MHz IH OUT Te 
168 lee Line 26.5 
28 Liat 1e2 26.7 
SHB 1.2 a 26.8 
4868 1.2 hack 26.19 
568 ii 1.2 26./9 
6H Liz Leet 26.9 
ra) 1.2 Lez 2r.8 
308 se Lee 27.8 
388 1 8 1.2 Bit 1 
1868 1.4 1 ie 2r.l 
1168 Aad Lae 27 ail 
1268 1.5 Ls rae | 
1368 1.6 1 ee 2r.u 
1468 Dest i.4 27.4 
1568 17 = 26.8 
1668 1.8 1.5 26.7 
17s 1.8 1 26.6 
1808 1.8 1.3 ze. 4 
1968 1.8 Lect 26.0 
2668 1.8 Liot 26.4 
2168 1.8 ars 26.6 
2268 Ler est, 26.7 
2388 1.6 Peg 26.¢ 
2468 er bot 27.4 
2588 1.4 Mia 27.4 
2688 1.4 1.6 26.9 
276s 1.4 1.8 26.4 
2388 1.3 1.8 26.2 
2968 1.2 Dat 26.3 
SHB 1.4 1.6 26.2 

Figure 3 

15 VOLTS 

110 mA 

=P ; +10 dBm 

OUTPUT 

5.0 dB 
N.F. 





GAIN - dB 


NOISE 
FIGURE - dBm 








POWER OUTPUT - dBm 





FREQUENCY - MHz 
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Typical Cascaded Combinations (Continued) 


6200-670 6201-448 
5-500 MHz 10-1000 MHz 


FREL YSHE VSR GAIH FRE VSHE WOME GAIN 
MHz IH OUT TIE MHz IH OUT De 


148 1.3 1.1 31.6 144 ; é 

208 1.4 1.1 31.4 264 : . 

348 1.5 1.3 Bi.d 308 js 

408 1.4 1.6 28.7 ‘ 
308 1.3 1.8 29.5 ; 


. 
OY WA ee 


en 
ee © © #@ 8 & 8 
Oy fe Pee ee 


LOI Goto oI odo 


CAT el ee ee 
CM Te OT Te TT 


ee ek ek ep ep 


ee i ON et et 
Oe ee ee ee Te ee ee ee es Es 


Gh GG @ me 


— 


Typical Performance Typical Performance 






GAIN POWER OUTPUT 
32 E — 24 
S 2 «8 
231 2 z 553 
2 rs < aa 
=a 3 : a 2 
i ce 10 100 300 500 700 900 1000 10 200 400 600 800 1000 
29 = 
5 100 200 300 400 500 is ig NOISE FIGURE 
a) 
NOISE FIGURE : 
@ 6 ws 
2 - a 
# 5 or 
Fc} $ OUTPUT a 
rc} > Zz a 
= -- 23 
a 30 100 300 500 700 900 1000 
oO 
2 3 FREQUENCY - MHz FREQUENCY - MHz 
30 100 200 300 400 500 


6202-425 6203-413 6206-413 
10-1500 MHz 30-2000 MHz 100-3000 MHz 


FREQ SHR VSHR GAIN FREW SUR SHR GAIN FRED uk els oe 
MHz IN OUT DE MHz IN OUT DE MHz IN QUT 


ian] 
m 





188 1.4 ie 14a 1.4 1.2 28.8 144 1.2 1.2 25.7 
ea 1.6 ivi 268 1.8 1.1 23.3 268 1.2 1.2 38.6 
308 1.4 1.4 308 1.1 Let 28.3 368 1.2 1.2 38.1 
408 tet 1.4 4aa 1.2 1.1 28.5 448 1.2 Lie 38,3 
58a 1.1 1.1 Saa 1.2 1.1 2e.4 sae 1.2 1.2 30.4 
6ae 1.1 1.2 6aa 1.4 1.1 28.2 688 Le 1.2 38.5 
asl) 1.1 3 7aa 1.5 ei 2a 4 7oe 1.2 1.2 28.6 
eae 1.1 1.4 ae 1.6 1.1 2s.2 Baa 1.2 1.2 38.6 
386 1.2 1.6 300 1.7 1.2 28.2 368 1.2 1.2 38.8 
1888 ee 17 1aae 1.8 1.2 Ze.2 1888 1.3 doce 30.9 
1168 | 1.6 1188 1.8 1.3 28.1 1148 1.3 1.2 28.9 
1208 iis Li? 1288 1.4 1.4 28.1 1268 1.4 1.3 31.8 
1288 1.4 1.7 1386 1.8 1.4 28.4 1300 1.4 1.4 31.4 
1468 t.4 1.6 1468 ee 1.4 28.6 1408 1.5 1.4 38.5 
1568 1.5 1.4 1588 1.6 1.4 28.6 15648 1.6 1.5 38.8 
1668 lee 1.4 29.4 1664 tar 1.6 38.7 

17aa ee 1.4 25.4 1768 1.7 1.6 34.6 

es) 5) 1.3 1.5 23.1 1864 1.7 ere 30.6 

1908 es! 1.5 22.4 1308 ta7 Lie 30.5 

Aaa 2.48 1.5 28.6 Rast.) arg 1.7 26.6 

2168 Lace 1.6 34.9 

2208 1.6 1.6 31.8 

2368 1.5 1.7 31.48 

2468 1.5 1.4 21.2 

saa 1.5 1.9 31.2 

608 1.4 2.8 38.7 

2788 1.3 1.3 38.5 

2508 1.3 1.8 26.8 

2568 1.5 1.6 30.8 

Hae 1.9 1.5 38.1 


Typical Performance Typical Performance 








59 GAIN 
a 
—] 
aes 7 S31 
2 =< z 
33 = = 30 
36 
10 150 450 750 1050 1350 1500 NOISE FIGURE 


NOISE 
FIGURE - dB 
> 








3 g 
‘ ut 
"nn 
s ‘ 38 
2 30 200 600 1000 1400 1800 2000 23 
re = 
a POWER OUTPUT 
3 15 
S o POWER OUTPUT 
3 3 
513 
E 5 5 
oo 5 312 
xv fo) 
we Pa co 
a5 w FA 
ae = Su 
2 a. & “100 300 900 1500 2100 2700 3000 





100 200 600 1000 1400 1800 2000 
FREQUENCY - MHz 





: FREQUENCY - MHz 
10 150 450 150 1050 1350 1500 


FREQUENCY - MHz 
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Outline 
Drawings 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 005 (.13) UNLESS OTHERWISE SPECIFIED 





WJ-6200 to WJ-6206 Series 
(Three- and Four-Stage) 






N fTheN \ ee 
Ae MOUNTING 
at SURFACE 
(20.57 = 025 MOUNTING HOLE 
+ 0.25) RF CONNECTOR : 






SMA JACK 


(2) PLACES (4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
WEIGHT: APPROXIMATELY 2.0 02. 


CA and CT Series 





~<_9.375 typ (2) PLACES 





















2-56 UNC -2B X 0.13 DEEP 


PRODUCT LABEL AREA 





W-J Limiting Amplifier Series (Eight-Stage) 
PRODUCT LABEL AREA 


RF CONNECTOR 
(2) PLACES 





MOUNTING HOLE 
2-56UNC-2B = 0.180 
(4.57) DEEP MAX. 
(4) PLACES 







1.750 1.475++0.010 
(44.45) (37.47:+0.25) & 


(3.48) 0.375 
(9.53) 


UNIT WEIGHT: 6.2 OUNCES MAX. (175.8 GRAMS) 


3.420+0.010 
(86.87+0.25) 





WJ-6200 to WJ-6206 Hi-Rel Series 
(Two-Stage) 


1.630 
(41.40) 


.960 
(14.22) 


350 
_ TYP 


MOUNTING SURFACE 
OUTPUT 


TYP 


RF CONNECTOR 
SMA JACK 
(2) PLACES 


1.390 + .010 
(35.304 .25) 





.960 + .010 


(24.38 + .25) MOUNTING HOLE 


THREADED INSERT 
2-56 UNC-2B 

X.20 +.03 (5.08 + .76) 
DEEP (4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
WEIGHT: APPROXIMATELY 2.0 02. 


Hi-Rel CHA Series 


1.120 
(28. 45) 


PRODUCT LABEL AREA 




















(12.70) Vaid | DC BIAS output! (7.87) INPUT ae (6.35! (14. 35) 
x | | ro. 590 
pe, ae ed (1. aa 
RF CONNECTOR A A 0.450 neers tne 325 
(7.87) (2) PLACES 0.460 aanne! | ae | 
0.460 + 0.010 (11.68) MOUNTING HOLE THREADED 
MOUNTING (11.68 + 0.25) INSERT 2-56 UNC-2B 
SURFACE 0-18) =| MOUNTING HOLE 1.020 + .010 X .20+ .03(5.08 + .76] 
Y (4.57) 2-56 UNC -2B X 0.15 DEEP (25.90 + .25) DEEP (4) PLACES 
ec { THREADED INSERT oak, | 
(4) PLACES 
eh re q os | 
(8.12 + 0.25) (2.41) 930+ .010 


0.810 + 0.010 

20.57 + 0.25) 

( 0.095 fb, oa 2 
(2.41) 


WEIGHT: APPROXIMATELY 0.71 OZ. 


(23.62 + .25) 





WEIGHT: APPROXIMATELY 1.0 02. 


SMA JACK (FEMALE) 





WJ-6200 to WJ-6206 Series 
(Two-Stage) 








(8. 94) 0. 810 
Zerounp | (20. af = 
TERMINAL 


SMA CONNECTOR (FEMALE) 
(2) PLACES 


MOUNTING HOLE 2-56 UNC 
THREADED INSERT 
X 0.130 DP (4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
WEIGHT: APPROXIMATELY 1.5 02. 


WJ-6200 to WJ-6206 Hi-Rel Series 
(Three- and Four-Stage) 


PRODUCT LABEL AREA 









+ 308 | 


eat 


MOUNTING SURFACE 


.120 
(3.05) RF CONNECTOR 
(FEMALE) SMA JACK 


(2) PLACES 










.960 + .010 

(24.38 + .25) MOUNTING HOLE 
2.56 UNC-2B X 
.20 + .03 (5.08 + .76) 
(4) PLACES 


2.414+ .010 
(61.31 + .25), 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
WEIGHT: APPROXIMATELY 2.5 02. 


CRA Series 


_ -920 
y (23.37) 











1.100 q 
(27.94) ne 
\ PRODUCT LABEL AREA 
0.375 
as TYP (2) PLACES 
525 510 (9.52) (2) 0.310 
(13.34) ee oC BIAS. OUTPUT le 
B a 
RF aera. A 
0.310 INPUT SMA JACK (FEMALE) 
(7.87) (2) PLACES _ 590 
.510 +.010 (14.99) 
MOUNTING (12.95 +.25) 
SURFACE 230 MOUNTING HOLE 
i] (5.34) 9-56 UNC -2B X 0.15 DEEP 


THREADED) INSERT 
(4) PLACES 


= =e: me: 
910 +.010 iA 385 +.010 
(23.11 + .25) aie (9.77 +.25) 
A ri (6.60) 


UNIT WEIGHT: 1.0 OUNCES MAX (20.0 GRAMS) 


461 





CASCADED AMPLIFIER 


Guaranteed Specifications at 25°C 


Gain 3rd Order 
Flatness VSWR Intercept 


dB In/Out Outline 
Typ. Typ. , in. , Drawing 






5 TO 250 MHz 


6200-501 
6200-502 
6200-503 
6200-504 


orrYr > 


6200-505 
(10-250 MHz) 
6200-601 
(10-500 MHz) 


10 TO 400 MHz 


6200-510 
6200-511 

6200-512 
6200-513 
6200-514 
6200-515 
6200-516 
6200-517 
6200-518 
6200-519 
6200-520 
6200-521 


6200-522 
6200-523 
6200-524 
6200-525 


6200-526 
6200-527 
6200-528 
6200-529 
6200-530 
6200-531 


6200-532 
6200-533 
6200-534 
6200-535 
6200-536 
6200-537 


6200-538 
6200-539 
6200-540 
6200-541 


5 TO 500 MHz 


6200-610 
6200-611 

6200-612 
6200-613 
6200-614 
6200-615 
6200-616" 
6200-617 
6200-618 
6200-619 
6200-620 
6200-621 


NOTE: (Continued) 
1, Voc = 20 volts. 


rPrrrrrrrrrirwowrowriwnrrriwnwnowowowwweorw>r YS > 


mwowrruwwuweorr >> 
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SELECTION CHART 


Guaranteed Specifications at 25°C (Continued) 


Gain 3rd Order 
Flatness VSWR Intercept 


dB In/Out dBm Outline 
Typ. Max. Typ. ; Typ. : i Drawing 





5 TO 500 MHz CONTINUED 

6200-622 25 | 580: 955 2] 442° 990 B 
6200-623 5 0 65 2 0 B 
6200-624 30 | 265 245 A 
6200-625 SC ain : A 
6200-626 330 310 A 
6200-627 | 355 335 A 
6200-628 3 355 335 A 
6200-629' 360 340 A 
6200-630 . 370 350 A 
6200-631 | 375° 360 A 
6200-632 | 420 400 A 
6200-633' . os 300 : 
6200-634 | 440 420 A 
6200-635 i 440 44.0 P 
6200-636 | 460 430 A 
6200-637 47045 B 
6200-638 | 490 470 A 
6200-639 : 490 460 B 
6200-640 | 510 480 A 
6200-641 : 555-520 3 
6200-642 | 590 560 B 
6200-643 605 570 B 
6200-644 | 255 «235 A 
6200-645 : 265 240 A 
6200-646 | 295 275 A 
6200-647 5° 275 A 
6200-648 7 315 300 A 
6200-649 : 65° 0870 A 
6200-650 ? 425 405 A 
6200-651 : 425 405 A 
6200-652 : 430 410 A 
6200-653 : 445 MS A 
6200-654 | 445 At 5 A 
6200-655 | 450 420 A 
6200-656 | 460 435 B 
6200-657 +5. 460 435 F 
6200-658 | 495 465 B 
6200-659 : 545-510 B 
6200-660 | 580 550 A 
6200-661 : 570 5S B 
6200-662 7 570 54.5 B 
6200-663 : a0 200 A 
6200-664 . 265 —«-240 A 
6200-665 , 280 260 A 
6200-666 3 295 275 A 
6200-667 : 05 975 A 
6200-668 : 280 260 A 
6200-669 . 0 0 A 
6200-670 | 310 290 A 


5 TO 1000 MHz 






















6201-410 26.9 249 A 
6201-411 30.5 29.0 A 
6201-412 31.0 29.0 A 
6201-413 38.5 35.0 B 
6201-414 41.0 38.9 B 
6201-415 420 39.0 A 
6201-416 42.5 39.9 B 





NOTE: | (Continued) 
1. 10-500 MHz. 
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Guaranteed Specifications at 25°C (Continued) 


Gain 3rd Order 
Flatness VSWR Intercept Current 
dB In/Out dBm mA Outline 
Max. . . Typ. Typ. Drawing 






q 


6202-432 A 


NOTES: (Continued) 
1. 10-500 MHz. 
2. Vec = 20 volts. 
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Guaranteed Specifications at 25°C 


6203-414 


6203-422 


6206-415 


NOTES: 

1. 10-500 MHz. 
2. Voc = 20 volts. 
3. 100-2000 MHz. 


100 TO 3200 MHz 


Flatness 


Typ. 


Max. 


(Continued) 


Typ. 


VSWR 
In/Out 


Max. 


3rd Order Supply 

Intercept Voltage 
dBm + Volts 
Typ. 






Outline 
Drawing 


(Continued) 
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Guaranteed Specifications at 25°C ( Continued) 































Gain 3rd Order Supply 
Flatness VSWR Intercept Voltage Current 
dB In/Out dBm + Volts mA Outline 





Max. Typ. Typ. Typ. Drawing 


62 
6200-670 5, 
NOTES: (Continued) 


1. 10-500 MHz. 
2. Voc = 20 volts. 
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Guaranteed Specifications at 25°C (Continued) 


Gain 3rd Order 

Flatness VSWR Intercept 
dB In/Out dBm Outline 
Max. Typ. ; Typ. : Drawing 


6202-416 





1. 10-500 MHz. 
2. Veo = 20 volts. 
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Integrated Components 





Integrated 
Components 


Watkins-Johnson Company has answered the challenge of 
improving performance, reducing size and weight, and 
satisfying budget restraints by introducing its new component- 
integration product capability. By combining standard 
amplifiers, mixers, limiters, variable attenuators, switches, and 
other catalog products into small MIC-integrable packages, 
numerous benefits are provided. 





Mixer Preamplifiers (Guaranteed at +25° C) 


Power Output 
Conversion at 1-dB 
Gain i Comp. 







































RF/LO IF (dB) (dBm) Volts mA Package 
Model! Description® (GHz) (MHz) (Min.) (Min.} (Nom.} (Typ.} Type 
6242-1005 M2T/A/5 _ 0570 #8050 
6242-1110 M2AX/EA54-2X 0.2-2.0 10-200 | , T0-8B? 
6243-1206 M41/A11-2/A15 0.05-3.0 10-1000 MP3 
6242-1402 M8H-7X/EA53/EA7 2-6 10-250 : MP1 
6243-1800 MS2xX/A70/A72 2-18 10-200 0. MP4 
6243-1701 M86/A70/A70-1 6-18 10-200 MP4 
6242-1705 _ M86/A75 Cie = WoO MP2 
6243-1707 M86/A32-1/A32-1 6-18 100-2000 : . MP4 
6242-1702 M86/EA53/EA7 9-10 1 : MP2 
6242-1802 M52X/EA53/EA7 2-18 10-200 MP2 
6243-1803 M52X/EA53/EA7/PA2 2-18 10-200 










6242-1809 MS2X/KA62 2-18 2000-6000 





NOTES: 
1. LO power is nominally +10 dBm for all these models. 
2. All Watkins-Johnson Company EA series amplifiers can be used with the WJ-M2AX or WJ-M2BX mixers in the T0-8B package. 


3. Other configurations are available. Consult factory. 


AGC Amplifiers (Guaranteed at +25° C) 




















Power! Output 3rd Order! 
Noise at 1-dB Attenuation Intercept 

Figure Comp. Range Power 

Frequency (dB) (dBm) (dB) (dBm) 
vial sal (MHz) Max.) (Min.) (Typ.) (Typ.} 

















Volts mA 
(Nom.) (Typ.) 


Package 
Type 

































6243-0001 | G1/RA89/G1 7 19 169 MP3 
6243-0007 RA69/G1/ RAG) 10-1000 19 280 MP3 
6243-0003 G30/RA36/G30 100-2000 18 105 MP3 
6243-0004 RA36/G30/RA36 | 100-2000 19 180 MP3 
6243-0010 =| G30/RA43/G30 | 1000-2000 | 19/99 20/190 MP3 
6243-0005 G40/RA43/640 1000-4000 LOR 2Ar 0 








6243-0006 195 ~—si2/140 


NOTES: 
1. Low-loss state. 
2. Other configurations are available. Consult factory. 
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RA43/G40/RA43 | 1000-4000 








Standard Products 


Cascaded Limiting Amplifiers (Guaranteed at +25° C) 
























at 1-dB 
Comp. 
(dBm) 
(Min.) 


Noise 
Figure 
(dB) 





Frequency 
(MHz) 


90-500 : 
10-1000 
10-1000 
10-1000 
1000-4000 
1000-4000 
~ 2000-6000 
2000-6000 














Description? 
LA//LA/ | 
LAZ/LAZ/LA7 
LA17/LA17 
LAIZ/LAI7/LA17 
LA17/LA17/LA17 
LA45/LA45-1 
LA45/LA45/LA45-1 
KLAG2/KLAG2 
KLA62/KLA62/KLA62 


6242-0501 | 
6243-0 0501 eau 
62¢ i 4 0) i ye 
6242-0502 
6243-0502 
6243-0506 
6242-0503 
6243-0503 
6242-0504 
6243-0504 
NOTES: 

1. These models may be cascaded together for wider limiting dynamic range. 
2. Other configurations are available. Consult factory. 








Active Frequency Doublers (Guaranteed at +25°C) 


Second 


Harmonic 
Conversion 





Frequency 
(Output) 
| (GHz) 


Volts mA 
(Typ) (Typ) 











, Description? 
| A18-1/FD25 

0903 | FD25/A36-2 ~~ 
6243.9 0004 _.|.A36-2/PA38-2/ FD25H 
6242-0905' | KA82/FD93- 
NOTES: 
1. Preliminary specification. 


2. Relative to second harmonic output power level. Values vary with input frequency. 
3. Other configurations are available. Consult factory. 












+9 to +12 

~/ to -1 
+8 to +10 
-5 to -2 
-5 to 0 










Power Output 













Volts 





a 
















Package 











MP3 


MP1 
MP3 
FP 





WP) CO 
MP3 
WPL 


Harmonic Suppression? 


Input Power 
Poll 


2 


=3 


[ 


3 


30 


2. 


23 


a 


dBc (Typ.) 
4 


m4 


14 
22 
19 


AI 


Oe 
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Integrated Components 
Outline Drawings 


(Suffix C on model number indicates connectors.) 






MOUNTING HOLE 
0.073 (1.9) DIA. THRU 
(6) PLACES 


SPACER PLATE 
(SUPPLIED WITH UNIT) 


0.073 (1.9) DIA THRU 
(6) PLACES 





(9.5) 
TYPICAL 


SPACER PLATE 
(SUPPLIED WITH UNIT) 


0.018 + 0.001 DIA 





(0.46 + 0.02) 
6 PLACES 
As 0.225 (5.7) 
se 
0.073 (1.9) DIA. THRU 
oa | VERSION | A 6 Sees 
6 PLACES 
| MP2 | 0.250(64) 
MP3 MP3C 
MP4 MP4C 
MP5 MP5C 
0.375 
MOUNTING HOLE (95) 
0.073 (1.9) DIA. THRU TYPICAL 
(6) PLACES 
0.640 : 
‘}PINS (16.3) 
; SPACER PLATE 
(SUPPLIED WITH UNIT 





(8) PLACES 
0.10 
(2.5) 





PRODUCT IDENTIFICATION 
REA 
















| 
PF 
0.018 + 0.001 0.125 —s 
DIA 
BPLACES. a SPACER PLATE 
f » (SUPPLIED WITH UNI 
+— “ —F 0.225 (6:7) \~ 4 
ae (oc) aay 
— 0.073 (1.9) DIA THRU 
ay (8) PLACES 
8 PLACES VERSION 7 
0.10 
(2.5) 


| MP3 | 0.225 (5.7) | 
MP4, MP5 | 0.250 (6.4) _ 
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0.073 (1.9) DIA THRU 


TO-8B 









0.600 
(15,2) DIA 
(iad) DIA PRODUCT IDENTIFICATION 
SURFACE 
a Con aor + 
TO oes Or G 
oso FE FH @ Ta 3 
R8 22 #88 8 6a 020 
—t 1 em oan © 
; 1) 
{PING | | f a 
f 0.4) 0.018 DIA (14) PLACES 
0.018 + 0.001 ov PLACES (0.46 + 0.02) 
(0.46 + 0.02) ee 
ieee esq28es q 
82883828 5 
o Goaedceoeaoceo 


PRODUCT IDENTIFICATION 
AREA 





14 13 12 11 10 9 8 


ea cee NUMBERS 





Pin Locations 


Package 
Product Type Model Numbers ! 2 3 4 5 6 7 9 10; Style 


8 
Mixer Preamplifiers | 6242-1005, 6242-1402, 6242-1702, X RFy LO GNDpc X XX X |MPt, MP2 
6242-1705, 6242-1802, 6242-1 


6243-1206, 6243-1701, 6243-1707, 
6243-1800, 6243-1803 

















Voc Four 





















X  RFw  LOw Voce GNDpe Voc GNDpc Four. =X +X |MP3, MP4 













































































6242-1110 ify Oy. “ONO. - Ye Fae. X X X| 10-88 
6243-0004, 6243-0006, 6243-0007 RF Voc GNDpc Voc. ~—sS Vert ~Sc:~SOsC*GNDes=Ss#RFgur:«X «=X '|~OMPS 
Limiting Amplifiers | 6242-0501, 6242-0502, 6242-0503, 6242-0504 | RF, Voc GNDpc RFour SX XX] MPI 
6243-0501, 6243-0502, 6243-0503, 6243-0504 | RFy Voc ~~ GNDpc_:~—SVnc.~SOC* NDS V.~SCSC GND X X | MP3 
6243-0505, 6243-0506 Voc GNDpc  -Vpg -GNDpc x X| FP2 
Active Frequency | 6242-0902, 6242-0905 Voc  GNDpe  GNDpg GNDpp = RF our X X X |MP1, MP2 
Doublers 6242-0901, 6242-0903 RF GNDp¢ GNDpc Voc +-GNDpc ~=«RFoyr_—=St«X X xX X| MPI 
6243-0904 Voc GNDp¢ Voc. ~~ GNDpg = GND ~~ GND X X | MP3 
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WJ-6242-1005 


0.5 TO 2.0 GHz 
DOWNCONVERTER 





BROADBAND RF 

HIGH ISOLATION 

MEDIUM POWER LEVEL: +9 dBm (TYP.) 
LOW NOISE: 11 dB (TYP.) 


Specifications* 


Guaranteed 
-~50°C -54°C - +85°C 


° 


Characteristics Typical 0 






Frequency (Min.) 













RF 500-2000 MHz 500-2000 MHz 500-2000 MHz 
LO 500-2000 MHz 500-2000 MHz 500-2000 MHz 
io 10-500 MHz 10-500 MHz 10-500 MHz 


Conversion Gain (Min.) 13.0 dB 11.5 dB 11.0 dB 


Gain Flatness (Max.) 
RF +0./5 dB a +1.0db 
[F +0.35 dB ; £75 06 


Noise Figure (Max.) 15 dB 


Power Output at 1 dB tare 
Compression (Min.) +9 dBm +8 dBm m 








VSWR (Max.) 
RF 
LO 
Pr 2.051 22-4 
Isolation (Min.) 
L. to FR 34 dB 2/7 dB 250 dB 
L to | 52 dB 22 a6 20 dB 
R to | 40 dB 10 dB 5 dB 


*Measured in a 50-ohm system, using push-on connectors, with LO power of +13 dBm. Typical 


values are at 25°C. 
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Absolute Maximum Ratings 
Ambient Operating Temperature 


MT RE ~54°C to +105°C 


ee eae we ge ee iow 
Maximum DC Voltage 

Rie atehe. at © Bice Gece +21 Volts 
Maximum Continous RF Input Power 

gy Nt ee ta ere ae +13 dBm 


Outline Drawings 


6242-1005 6242-1005C 


MOUNTING HOLE 
0.073 (1.9) DIA. THRU 
(6) PLACES 





SPACER PLATE 
(SUPPLIED WITH UNIT) 


0.073 (1.9) DIA. THRU 
(6) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Weight 6242-1005: 17 grams (0.59 oz.) max. 
6242-1005C: 24 grams (0.85 oz.) max. 







0.125 
Pe a riod DIA (3.2) 
6 PLACES 


0.225 (5.7) 


i 0.095 


(2.4) 
6 PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Typical Performance at 25°C 


Conversion Gain vs. IF Frequency Conversion Gain vs. RF Frequency Conversion Gain vs. RF Frequency 








18 
{ 
2 | 
—_ 
o 
= 1 
ee 
> 
S | 
oO 
1 
% 30100 150 200 250 300 950 400 450 500 500.750. 1000. 1250. +1500 1750 2000 
IF FREQUENCY - MHz RF FREQUENCY - MHz 
NOTES: NOTES: NOTES: 
1. LO: 1.5GHz @+13 dBm 1. LO: 750 TO 2250 MHz @+13 dBm 1. LO: 490 T0 1990 MHz @+13 dBm 
2. RF: 500 TO 2000 MHz @ -10 dBm 2. RF: 500 70 2000 MHz @-10 dBm 
3. IF: 250 MHz 3. IF: 10MHz 
4. LO>RF 4. LO<RF 


Conversion Gain vs. RF Frequency 





10 
500 750 1000 1250 1500 1750 2000 800 1000 1200 1400 1600 1800 2000 2200 
RF FREQUENCY - MHz RF FREQUENCY - MHz 

500 750 1000 1250 1500 1750 2000 NOTES: NOTES: 

RF FREQUENCY - MHz 1. LO: 1000 TO 2500 MHz @+13 dBm 1. LO: 550 TO 1950 MHz @ +13 dBm 
NOTES: 2. RF: 500 TO 2000 MHz @-10 dBm ae 2200 MHz @ -10 dBm 

; 3. IF: 500 MHz . : MHz 

1. LO: 510 TO 2010 MHz @ +13 dBm 4 iar : - jae cene 


2. RF: 500 TO 2000 MHz @ -10 dBm 
3. IF: 10MHz 
4. LO>RF 
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Typical Performance at 25°C (Cont.) 


Conversion Gain vs. RF Frequency 









18 
16 
S 
- 14 
oS 
z= 12 — 
a 
S | ter] bestsl TL 


oo 


1200 1400 1600 1800 2000 2200 
RF FREQUENCY - MHz 





1800 


NOTES: 

1. LO: 500 TO 1700 MHz @ +13 dBm 
2. RF: 1000 TO 2200 MHz @ -10 dBm 
3. IF: 500 MHz 

4. LO<RF 


Conversion Gain vs. LO Power 


S011 12-1 S14 15 161718 19~«20 
LO POWER - dBm 

NOTES: 

1. LO: 2000 MHz @+8 TO +20 dBm 

2. RF: 1750 MHz @-10 dBm 

3. IF: 250 MHz 


Conversion Gain vs. RF Input Power 





INPUT POWER - dBm 


1. LO: 1500 MHz @ +13 dBm 
2. RF: 1250 MHz @-10 TO 0 dBm 
3. IF: 250 MHz 
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Noise Figure vs. RF Frequency 






500 750 1000 1250 1500 1750 2000 
RF FREQUENCY - MHz 





NOTES: 
1. LO: 530 TO 2030 MHz @+13 dBm 
2. RF: 500 TO 2000 MHz @ -10 dBm 
3. IF: 30MHz 
L-Port VSWR 
2.80 
2.60 
2.40 
= 2.20 
— 2.00 
So 
F. 1.80 
1.60 
1.40 
500.750. 1000 +1250 +1500 1750 2000 
LO FREQUENCY - MHz 
NOTES: 
1. LO: 500 TO 2000 MHz @ +13 dBm 
1-Port VSWR 





10 50 100 150 200 250 300 350 400 450 500 
IF FREQUENCY - MHz 

NOTES: 

1, IF: 10 TO 500 MHz @ -10 dBm 

2. LO: 1000 MHz @+13 dBm 


R-Port VSWR 


3.00 


R-PORT VSWR 
S 





500 750 1000 1250 1500 1750 2000 
RF FREQUENCY - MHz 
NOTES: 
1. LO: 530 TO 2030 MHz @ +13 dBm 
2. RF: 500 TO 2000 MHz @ -10 dBm 


L—I Isolation 


ISOLATION -¢B 
S 









500 750 1000 1250 1500 1750 2000 
LO FREQUENCY - MHz 
NOTES: 


1. LO POWER = +13 dBm 


L — R Isolation 






500 750 1000 1250 1500 1750 2000 
LO FREQUENCY - MHz 
NOTES: 
1. LO POWER @ +13 dBm 


R — I Isolation 


ISOLATION - dB 
Ss 


500 750 1000 1250 1500 1750 2000 
RF FREQUENCY - MHz 
NOTES: 
1. LO: 530 TO 2030 MHz @ +13 dBm 
2. RF: 500 TO 2000 MHz @ -10 dBm 


WJ-6242-1402 


2.0 TO 6.0 GHz 
DOWNCONVERTER 








@ HIGH CONVERSION GAIN 
e LOW NOISE 

@ MEDIUM OUTPUT POWER 
@ MULTIPAC™ PACKAGE 





Specifications* Absolute Maximum Ratings 


Guaranteed Storage Temperature 
Characteristics Typical 0° to +50°C aha 16 98S Co) a) ae ee -62°C to +125°C 





Frequency (Min). fee ee pe Peal do 2a eet +125°C 
RF 2.0-6.0 GHz 2.0-6.0 GHz 2.0-6.0 GHz Maximum DC Voltage 
LO 2.0-6.0 GHz 2.0-6.0 GHz ZOE GHE 2 le ne ot ue +17 Volts 
is 5-250 MHz 10-250 MHz 10-250 MHz Maximum Continuous RF 
Input Power.......... +20 dBm 
Conversion Gain (Min.) 25.0 dB 23.0 dB 22.0 dB 
Gain Flatness (Max.) 
RF +0.75 dB +1.5 dB +2.0 dB 
IF +0.5 dB +1.0 dB +1.5 dB 
Noise Figure (Max.) 8.0 dB 9.5dB 10.0 dB 
Power Output at 1 dB 
Compression (Min.) +1 1.0 dBm +70.0 dBm +9 0 dBm 
VSWR (Max.) 
RF 
LO 2.5-6.0 GHz 
ls 2071 
Isolation (Min.) 
L. to- F 30 dB 20 dB 
L to 1 40 dB 10 dB 
R to | 32 dB 20 dB 
DC Current at +15 Volts 75 mA 90 mA 


Third-Order Output 
Intercept +26 dBm 





* Measured in a 50-ohm system, using push-on connectors, with LO power of +10 dBm. Typi- 
cal values are at 25°C. 
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Outline Drawings 
6242-1402 6242-1402C 


MOUNTING HOLE 
0.073 (1.9) DIA. THRU 
(6) PLACES 


SPACER PLATE 
(SUPPLIED WITH UNIT) 


0.073 (1.9) DIA. THRU 
(6) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Weight 6242-1402: 17.0 grams (0.60 oz.) max. 
6242-1402C: 24.0 grams (0.85 oz.) max. 







0.018 + 0.001 DIA 
(0.46 + 0.02) 
6 PLACES 


¢ ea 
pee 





~~ 


2.4) 
6 PLACES 


Designation 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Typical Performance at 25°C 


_— 





Conversion Gain Conversion Gain Conversion Gain 


CONVERSION GAIN - dB 
CONVERSION GAIN ~ dB 
CONVERSION GAIN - dB 





2.00 250 300 350 400 450 500 550 6.00 2.00 250 300 350 400 450 500 5650 6.00 2.00 
FREQUENCY - GHz FREQUENCY - GHz FREQUENCY - GHz 
NOTES: NOTES: NOTES: 
1.. *LOs. 2.0770 aoe +10 dBm 1. LO: 2.20 TO 6.20 GHz @+10 dBm 1. LO: 1.970 5.9 GHz @+10 dBm 
2. RF: 2.0T06.0 GH 2. RF: 2.070 6.0 GHz 2. RF: 2.0T0 6.0 GHz 
3. IF: 10MHz 3. IF: 200 MHz 3. IF: 100 MHz 
4. LO>RF 4. LO>RF 4. LO<RF 
29 28 








pee) lee 
Pe ee ee 
ee ae 


CONVERSION GAIN - dB 


| a 


ae 

sec 9 ee 
eee Oe ee 
ins Pa ese 






rh 
=> 


CONVERSION GAIN - dB 
CONVERSION GAIN - dB 


rh 
qa 





2.00 250 300 350 400 450 500 550 6.00 2.00 2.50 300 350 400 450 500 550 6.00 200 250 3.00 350 400 450 500 550 6.00 
FREQUENCY - GHz FREQUENCY - GHz FREQUENCY - GHz 
NOTES- NOTES: NOTES: 
1. LO: 2.1070 6.10 GHz @+10 dBm 1. LO: 1.99 T0 5.99 GHz 1, LO: 1.80 TO 5.80 GHz @ +10 dBm 
2. RF: 2.070 6.0 GHz 2. RF: 2.0T06.0 GHz 2. RF: 2.070 6.0 GHz 
3. IF: 100 MHz 3. IF: 10MHz 3. IF: 200 MHz 
4. LO>RF 4. LO<RF 4. LO<RF 
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Typical Performance at 25°C (Cont.) 


Conversion Gain vs. IF Frequency 


ee 


30 





28 





Ld 





CONVERSION GAIN - dB 


IF FREQUENCY - MHz 


NOTES: 
1. LO: 4.0 GHz @+10 dBm 
2. LO>RF 


Conversion Gain vs. RF Power 


CONVERSION GAIN - dB 





“20-18 4-16 -14 -12 -10 -8 6 <4 
RF POWER - dBm 

NOTES: 

1. LO: 4.0 GHz @+10 dBm 

2. RF: 3.9 GHz 


Conversion Gain vs. LO Power 


28 











(MRR REEVES 
9 Oe se in ee 
So 

ee 2 ee 
“CREEL 





§ 10 11 15 
Lo POWER - dBm 
NOTES: 


1. LO: 4.0 GHz 
2. RF: 3.9 GHz 


Noise Figure 


co 11 


NOISE FIGURE - d 





2.00 250 300 350 400 450 5.00 550 6.00 
FREQUENCY ~ GHz 
NOTES 


1. IF: 30MHz 
2. LO>RF 


R-Port VSWR 





2.00 2.50 300 350 400 450 500 550 600 
FREQUENCY - GHz 
NOTES: 


1. LO: 2.170 6.1 GHz @+10 dBm 
2. RF: 2.0 TO 6.0 GHz @ -20 dBm 


L-Port VSWR 


10 





L-PORT VSWR 


200 250 300 350 400 450 500 550 6.00 
FREQUENCY - GHz 


NOTES: 
1. LO: 2.0 T0 6.0 GHz @+10 dBm 


IF VSWR 


eee 
riRSEEROES 
20 40 60 80 100 120 140 160 180 200 

IF FREQUENCY - MHz 





NOTES: 
1. LO: 4.0GHz @+10 dBm 


L to R Isolation 


ISOLATION - d 





200 250 300 350 400 450 500 550 6.00 
FREQUENCY - GHz 


L to | Isolation 


70 









60 





ISOLATION - dB 
S 


3.00 350 400 450 500 550 6.00 
FREQUENCY - GHz 


R to | Isolation 


ISOLATION - dB 





2.00 250 300 350 400 450 500 550 6.00 
FREQUENCY - GHz 


NOTES: 
1. LO: 2.170 6.1 GHz @+10 dBm 
2. RF: 2.0 T0 6.0 GHz 
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WJ-6242-1702 


9 TO 10 GHz 


DOWNCONVERTER 





LOW NOISE 


MULTIPAC!M PACKAGE 


Specifications* 


Characteristics 


Frequency (Min.) 


RF 8.0-11.0 GHz 
LO 8.0-10.0 GHz 
IF 50-100 MHz 


Conversion Gain (Min.) 


Gain Flatness (Max.) 
RF 
|F 


Noise Figure (Max.) 


Power Output at 1 dB 
Compression (Min.) 


VSWR (Max.) 
RF 
LO 
IF 


Isolation (Min.) 
L to. 
to 
RA to: | 


DC Current at +15 Volts 


Third-Order Output 
Intercept 


HIGH CONVERSION GAIN 
MEDIUM OUTPUT POWER 


Typical 


2/0 06 
+0.5 dB 
+0.5 dB 


7.20 0B 


+13.6°dB 


30 dB 
55 dB 
25 dB 


75 mA 


+26 dBm 








Guaranteed 
0° to +50°C -54° to +85°C 


9.0-10.0 GHz 9.0-10.0 GHz 
9.0-10.0 GHz 9.0-10.0 GHz 
70 MHz 70 MHz 
25.0 dB 24.0 dB 
tLods +1.0 dB 
+1.0 dB +1.0 dB 
8.0 dB 8.5 dB 
+32.5-0B8 +12.0 2B 
par a ba 
30 dB 
45 dB 
18 dB 
90 mA 


» Measured in a 50-ohm system, using push-on connectors, with LO power of +10 dBm. Typical 


values are at 25°C. 
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Absolute Maximum Ratings 


Storage Temperature 


eye er, a -62°C to +125°C 
Maximum Case Temperature 


cy Sa ae ee Se, 5 +17 Volts 
Maximum Continuous RF 


Input Power.......... +20 dBm 


Outline Drawings 


6242-1702 6242-1702C 












MOUNTING HOLE 
0.073 (1.9) DIA. THRU 
(6) PLACES 


SPACER PLATE 
(SUPPLIED WITH UNIT) 






0.10 0.073 (1.9) DIA. THRU 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Weight 6242-1702: 17.5 grams (0.62 oz.) max. 


0018 = 0.001 DIA ne 6242-1702C: 26.5 grams (0.93 oz.) max. 
"G PLACES” pene tas 


0.250 (6.4) 


peo 
—— 
0.095 
(2.4) 

6 PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Typical Performance at 25°C 


Conversion Gain Conversion Gain vs. IF Frequency Conversion Gain vs. LO Power 




























30 
29 
2% 128 
— < 
oo oo 
S a 
2 2 
e = 26 
S S BPC +25PC 
sll «lod lees eal atl 
800 6509.00 950 10.00.1050 11.00 506560657075 8085 00 95 100 —?. 7 8 9 10 Wowo 49 114. 15 
FREQUENCY ~ GHz FREQUENCY - MHz LO POWER - dBm 
NOTES: NOTES: NOTES: 
1. LO: 8.07 TO 11.07 GHz @ +10 dBm 1. LO: 9.5 GHz @+10 dBm 1. LO: 9.5 GHz 
2. RF: 8.00 TO 11.00 GHz 2. RF: 9.40 TO 9.45 GHz 2. RF: 9.43 GHz 
3. IF: 70MHz 
4. LO>RF 
Conversion Gain vs. RF Power Noise Figure 
30 8.00 
x a es 
: : cy 
= = 96 Os 
Po oS ms 
fon! TPES] be 
: gu ‘ 
=> > — 
: a eee 
= © 99 
iit ||} [* 
8.00 8.50 9.00 9.50 10.00 10.50 11.00 “20 18 “16 14 +==12 #410 “8 “6 8.00 8.50 9,00 9.50 10.00 1050 11.00 
FREQUENCY - GHz RF POWER - dBm FREQUENCY ~ Ghz 
NOTES: NOTES: NOTES: 
1. LO: 7.9370 10.93 @ +10 dBm 1, LO: 9.5 GHz @+10 dBm 1. IF: 70 MHz 
2. RF: 8.070 11.0 GHz 2. RF: 9.43 GHz : . 
3. IF: 70MHz 
4. LO<RF 
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Typical Performance at 25°C (Cont.) 


R-Port VSWR 


3.00 


2.50 


R-PORT VSWR 
2 


8.00 8.50 9.00 950 1000 1050 11.00 


FREQUENCY - Ghz 


NOTES: 
1. LO: 8.07 TO 11.07 GHz @ +10 dBm 
2. RF: 8.0 T0 11.0 GHz 


L-Port VSWR 


L-PORT VSWR 





10.50 


8.00 8.50 9.00 950 10.00 11.00 


FREQUENCY - Ghz 
NOTES: 


1. LO: 8.070 11.0 GHz @+10 dBm 
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IF VSWR 


2 a SST ST: ee a 






50 55 60 65 70 75 80 85 90 95 100 
FREQUENCY ~ MHz 


L to R Isolation 


45 


ISOLATION - dB 


30 


$00 8.50 9.00 950 10.00 1050 11.00 


FREQUENCY - Ghz 


NOTES: 
1. LO: 8.070 11.0 GHz @+10 dBm 


L to | Isolation 


ISOLATION - ats 





10.00 11.00 


Foo 8.50 9.00 9.50 10.50 


FREQUENCY ~ Ghz 


1. LO: 8.070 11.0 GHz @+10 dBm 


NOTES: 


R to | Isolation 


35 


ISOLATION - dB 





11.00 


: 10.50 


H 00 8.50 9.00 


950 10.00 
FREQUENCY - Ghz 


NOTES: 
1. LO: 8.07 TO 11.07 GHz @ +10 dBm 
2. RF: 8.00 TO 11.00 GHz 





2 TO 18 GHz 

DOWNCONVERTER 

® MULTIOCTAVE: 2 to 18 GHz 

@® LOW NOISE FIGURE: 11.5 (TYP.) 

® FET_JIF AMPLIFIER 

® LOW DC POWER CONSUMPTION: 62 mA 
@5V(TYP.) 

Specifications* 


Characteristics 


Frequency (Min.) 
RF 
LO 
[F 


Conversion Gain (Min.) 
Gain Flatness (Max.) 
RF 
IF 


Noise Figure (Max.) 


Power Output at 1 dB 
Compression (Min.) 


VSWR (Max.) 
RE 
LO 
iP 


Isolation (Min.) 
L to R 


i Ae 2-6 GHz 
6-18 GHz 

it Gad 2-6 GHz 
6-1/7 GHz 
DC Current at +5 Volts 


Third-Order Output 
Intercept 


Notes: 


Guaranteed 


0° to +50°C 


Typical 





9.0 dB 4.0 dB 


27.5 068 
= .2ov0B 


11.5 dB 14.5 dB 









+12.5 dBm 


+10.5 dBm 


1. Measured in a 50-ohm system, using push-on connectors, with LO power of +10 
dBm. Typical values are at 25°C. 


-54° to +85°C 


2-18 GHz 
2-18 GHz 
2-6 GHz 
3.5 dB 
+3.0 dB 
+1.5 dB 


15.0 dB 


+10.0 dBm 


2.021 


10 dB 


O dB 
20 dB 


O dB 
10 dB 


70 mA 





Absolute Maximum Ratings 
Storage Temperature 


(abo nng uae -62°C to 125°C 
Maximum Case Temperature 

edietatuas acuminate +125°C 
Maximum DC Voltage 

cane ie bo Se Cree Aa +6 Volts 


Maximum Continuous RF Input Power 
400 mW @ +25°C, 150 mW @ +100°C 


485 





Outline Drawings 


6242-1809 6242-1809C 






MOUNTING HOLE 
0.073 (1.9) DIA. THRU 
(6) PLACES 


SPACER PLATE 
(SUPPLIED WITH UNIT) 





73 (1.9) DIA. THRU 
(6) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Weight 6242-1809: 17.5 grams (0.62 oz.) max. 
0.018: 0.01 DA fe 6242-1809C: 26.5 grams (0.93 oz.) max. 
6 PLACES. + 





(2.4) 
6 PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Typical Performance at 25°C 


Conversion Gain vs. RF Frequency Conversion Gain vs. RF Frequency Conversion Gain vs. RF Frequency 


hy 







= 
rR 


CONVERSION GAIN - dB 


CONVERSION GAIN - dB 
CONVERSION GAIN - dB 





6 @ #0 2 Wt te 1 
RF FREQUENCY - GHz RF FREQUENCY - GHz RF FREQUENCY - GHz 
NOTES: NOTES: NOTES: 
1. LO: 4.0 TO 20.0 GHz @+10 dBm 1. LO: 8.0 TO 20.0 GHz @+10 dBm 1. LO: 2.0 TO 14.0 GHz @+10 dBm 
2. RF: 2.0 T0 18.0 GHz @-10 dBm 2. RF: 2.0T0 14.0 GHz @-10 dBm 2. RF: 6.070 18.0 GHz@ -10 dBm 
3. IF: 2.0GHz 3. IF: 6.0 GHz 3. IF: 4.0GHz 
4. LO>RF 4. LO>RF 4. LO<RF 


14 16 

12 14 
= . 3; 
=! z = 
Pr] o =| 
Ss Ss S 
wa (7%) wa 
i es ra 
z 3 z 





2 4 6 8 10 12 14 16 


RF FREQUENCY - GHz RF FREQUENCY - GHz RF FREQUENCY - GHz 
NOTES: NOTES: NOTES: 
1. LO: 6.0 T0 20.0 GHz @+10 dBm 1. LO: 2.0T0 16.0 GHz @+10 dBm 1. LO: 2.0 T0 12.0 GHz @+10 dBm 
2. RF: 2.070 16.0 GHz @-10 dBm 2. RF: 4.070 18.0 GHz @-10 dBm 2. RF: 8.070 18.0 GHz @ -10 dBm 
3. IF: 4.0 GHz 3. IF: 2.0 GHz 3. IF: 6.0GHz 
4. LO>RF 4. LO<RF 4. LO<RF 


486 


Typical Performance at 25°C (Cont.) 


Conversion Gain vs. IF Frequency 












ToL . [1 
Ep ct Se FR Sr SO hd 
eT fat [tS 
=f, eee a 


2.00 250 300 350 400 450 500 550 6.00 
IF FREQUENCY ~ GHz 
NOTES: 


1. LO: 16.0 GHz @+10 dBm 
2. RF: 10.0 TO 14.0 GHz @ -10 dBm 


Conversion Gain vs. RF Input Power 


—_ 


CONVERSION GAIN - dB 





RF POWER ~ dBm 


NOTES: 
1. LO: 13.0 GHz 
2. RF: 11.0 GHz 


Conversion Gain vs. LO Power 


CONVERSION GAIN - dB 





2 3 4 5 6 7 8 9 10 11 12 18 
LO POWER - dBm 


1. LO: 13.0GHz 
2. RF: 11.0GHz 


NOISE FIGURE - dB 


Noise Figure vs. RF Frequency 





6 7 8 9 10 11 #12 #13 #14 «+15 = «16 
RF FREQUENCY - GHz 


NOTES: 

1. LO: 80 TO 18.0 GHz @+10 dBm 
2. RF: 6.0 TO 16.0 GHz @ -10 dBm 
3. IF: 2.0GHz 
4 





RF FREQUENCY - GHz 


NOTES: 
1. LO: 6.0 TO 20.0 GHz @+10 dBm 
2. RF: 2.0T0 16.0 GHz @ -10 dBm 


L-Port VSWR 









arALL LL 
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LR ay 
WS TET 








10 16 «18 
LO FREQUENCY - ay 


IF VSWR 


| PORT VSWR 





200 2.50 0 300 0 350 0 400 450 5.00 550 6.00 
IF FREQUENCY - GHz 


R to | Isolation 


ISOLATION - dB 





2 3 4 9 10 11 12 13 14 


* FREQUENCY - GHz 


NOTES: 

1. RF: 2.0 TO 14.0 GHz @ -20 dBm 
2. LO: 8.0 TO 20.0 GHz @ +10 dBm 
3. IF: 6GHz 


L to R Isolation 


SOLATION - dB 


6 8 10 12 
LO FREQUENCY - GHz 


L to | lsolation 








6 8 10 12 
LO FREQUENCY - GHz 
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WJ-6243-1206 


0.05 TO 3.0 GHz 
DOWNCONVERTER 








© INSENSITIVE TO SYSTEM MISMATCH 
(CLASS IV MIXER) 

HIGH GAIN: 23 dB (TYP.) 

LOW DC POWER CONSUMPTION: 35 mA 
@15V (TYP.) 

® MEDIUM OUTPUT POWER: +7 dBm (TYP.) 


Specifications* 


Guaranteed 


Characteristics 0° ~ +50°C -54° ~ +85°C 


Typical 


Frequency (Min.) 








RF 0.05-3.0 GHz 0.05-3.0 GHz 0.05-3.0 GHz 

LO 0.05-3.0 GHz 0.05-3.0 GHz 0.05-3.0 GHz 

IF 10-1000 MHz 10-1000 MHz 10-1000 MHz 
Conversion Gain (Min.) 20.0 dB 18.0 dB 17.0 dB 
Gain Flatness (Max.) 

RF £725 dB +2.0 dB 

IF +2.0 dB +2.5 dB 
Noise Figure (Max.) 11.0 dB 12.0 dB 13.0 dB 


Power Output at 1 dB 
Compression (Min.) 


+9.0 dBm +7.0 dBm +6.5 dBm 





VSWR (Max.) 
RF 
LO 
LF Bae 
Isolation (Min.) 
L to R 30 dB 
L to | OdB 
x0. | 10-1200 MHz -~15.dB 
1200-3000 MHz 10 dB 
DC Current at 15.0 Volts 35.0 mA 36.0 mA 37.0 mA 


Third-Order Output 


Intercept +16.0 dBm 


*Measured in a 50-ohm system, using push-on connectors, with LO power of +10 dBm. Typical 
values are at 25°C. 
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Absolute Maximum Ratings 


Storage Temperature 


ane eed s an fk +125°C 
Maximum DC Voltage 

eee Te ee eT ee eS +21 Volts 
Maximum Continuous RF Input Power 

Teer er ree See ee +20 dBm 


Outline Drawings 


6243-1206 









0.018 + 0.001 


(0.46 + 0.02) DIA 
8 PLACES 
: a 
= 
0.095 
(2.4) 
8 PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Typical Performance at 25°C 


Conversion Gain vs. RF Frequency 


CONVERSION GAIN ~ 4B 





0 500 1000 1500 2000 


RF FREQUENCY ~ MHz 


2500 3000 


NOTES: 
1. IF: 100 MHz 
2. LO>RF 


CONVERSION GAIN - dB 


—_ 





16 
0 200 400 600 800 1000 1400 1600 1800 2000 
RF FREQUENCY - MHz 


NOTES: 
1. IF: 1000 MHz 
2, LO>RF 


6243-1206C 


MOUNTING HOLE 
0.073 (1.9) DIA. THRU 
(6) PLACES 





SPACER PLATE 
0.073 (1.9) DIA THRU 
(8) PLACES 


0.10 
(2.5) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Weight 


6243-1206: 






Conversion Gain vs. RF Frequency 


CONVERSION GAIN ~ dB 





0 500 1000 1500 2000 2600 3000 
RF FREQUENCY ~ MHz 
NOTES: 
1. IF: 100 MHz 
2. LO<RF 


CONVERSION GAIN - dB 
> S “4 


— 
co 





1000 1400 1800 2200 2400 2600 2800 3000 
RF FREQUENCY - MHz 
NOTES 
1. IF: 1000 MHz 
2. LO<RF 


25.0 grams (0.88 oz.) max. 


6243-1206C: 33.0 grams (1.16 oz.) max. 





Conversion Gain vs. IF Frequency 





10 100 200 300 400 500 600 700 800 900 1000 
IF FREQUENCY - MHz 

NOTES: 

1, LO: 2.5 GHz@+10 dBm 


2. RF: 1.5-2.49 GHz 
3. LO>RF 


Conversion Gain vs. LO Power 









ae ae aah 

PET AT TT VT ONY 
SERS SE RAS 
| fase] | | TT TA 
Pettit ty Ey 


18 
LO sau - ie 






CONVERSION GAIN - dB 





NOTES: 
1. LO: 1000 MHz 
2. RF: 900 MHz 
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(SUPPLIED WITH UNIT) 





Typical Performance at 25°C (Cont.) 


Conversion Gain vs. RF Input Power 


—_ 


CONVERSION GAIN - dB 


ant 


AEE AR 
(mmm S > em 
od NS ge abi 


“24 "22 “20 “Uh Eh <8 0-98. 
RF INPUT POWER - dBm 





NOTES: 
1. 1.5 GHz @+10 dBm 
2. RF: 1 GHz 


Noise Figure vs. RF Frequency 


NOISE FIGURE - dB 
S 


8 
6 : 
0 500 1000 1500 2000 2500 3000 
RF FREQUENCY - MHz 
NOTES: 
1. IF: 30 MHz 
2. LO>RF 


490 


R-Port VSWR 


PRPLEPRRRe ec 
HEBER BGP eRsee 
Sy sole oe OS oe ee 
RSE 
EVaN/BERSNEE 
rea ele (oe oe Od it 


0 200 1000 1400 1800 2200 2600 
RF FREQUENCY - MHz 


4.00 








3,50 
3.00 
= 050 
=> 
2.00 
15 


Sa 





L-Port VSWR 





0 500 1000 1500 2000 2500 3000 
LO FREQUENCY ~ MHz 


1-Port VSWR 





IF FREQUENCY ~ MHz 


L to R Isolation 


ISOLATION - dB 





0 500 1000 1500 2000 2500 3000 
LO FREQUENCY ~- MHz 


L to | Isolation 






0 500 1000 1500 2000 2500 3000 
LO FREQUENCY ~ MHz 


R to | Isolation 





0 500 1000 1500 2000 2500 3000 
RF FREQUENCY - MHz 
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Multi-Stage Microwave Amplifiers 





WJ-6882-812, -813, 
-814, -824 


MICROWAVE AMPLIFIERS 


GAIN 21-44 dB (4 MODELS) 

NOISE FIGURE -2:o db. (iP } 
OUTPUT POWER: +20 & +25 dBm 
INTERNAL VOLTAGE REGULATION 





Typical and Guaranteed Specifications (+25°C) Outline Drawings 
WJ-6882 


Units 497923 












(2) PLACES 
Frequency 26-8°0 210380 70-80 2.0-8.6 GHz 
RF Gain er E on | 
Typical 24 36 48 44 dB ue | 
Minimum 21 33 44 AO dB MOUNTING HOLES 
.100 DIA THRU 
Gain Flatness (Maximum) tO aS FAO dB 
Noise Figure 
Typical 3.5 ooo oo fe Ha dB 
Maximum 4.0 4.0 4.0 4.0 dB 


Power Output at 
1 dB Compression (Min.) 


a" 
NO 
CO 
a 
NO 
CO 
pF 
NO 
Co 


+25 dBm Weight = 1.2 oz. max. 


Intercept Point (Typical) 





3rd Order Two Tone dBm 
2nd Harmonic dBm 297024 
VSWR (Maximum) 
Input 
Output 
DC Current (Maximum) mA 
DC Operating Voltage 
Minimum +10.5 +105 +10.5 +42.0 Volts DG FEEDTHRU GROUND 
Maximum +18 +18 +18 +18 Volts 





Outline Drawing 297023 297024 | 297024 297024 | ! 
eat PLATE 


Absolute Maximum Ratings 


Case-Operating TLenipérature 0 Dw eR ek -54° to +100°C Weight 1.4 oz. max. 
Storage Temperate. - so ne ch ee er a -62° to +125°C 
Short Therm (1 Hour) CW Input Level ........... ede 4 3 aN OS ae +20 dBm 
Peak Pulsed (10 usec) Input evel. 2 ee a ee a 0 +24 dBm 
DC Reverse Worage <5 Sos ee os ee ee es we be ee -40 Volts 
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Typical Performance 


Gain Broadband Gain VSWR 
(All Models) 
2.50 





FREQUENCY - GHz 





6 8 10 
FREQUENCY - GHz 


(-813) Noise Figure Intercept Point 
(All Models) (-812, -813, -814) 
5 60 





ano warMome—[m 7] | | | 
a ee a eee 
Pe fe tarwome | 
ae a a 
[| [ smo onoer two Towe[ || 
cae 













NOISE FIGURE - dB 

















35 
FREQUENCY - GH os ad ies el Ge Se 
= GAZ 
a a ae ee ear ee iT ia 
Power Output FREQUENCY - GHz 
(-824) 
65 
: “mommowt | 71] | | 
on VY 
oe ee ae ee 
Oo i: 
: en 
= 
SS eal alee Bee 
18 a a es a 3RD ORDER TWO TONE | | | | 
GAIN COMPRESSION ~ dB iS 
= 5 ee ee 
F oue® (-812, -813, -814) 30; : : 
22 FREQUENCY - GHz 
e 
Sat Group Delay 
= 9 2.0 
i TT 
19 es . 
1 5 ee 
e PEQENCY - BL ANCE TL Neg 
QUENCY - GHz = 1. 
* ee ' 
Pout™ (824) Se a is 
— . 
Finned Heatsink "ET eT TT 
= 0 
0700 | + PLACES a gee ane bP Poemercdn bb oO 
Ee" se! | ase! [wore [| Deviation from Linear Phase 
a (-812, -813) 
pr eae | _ FREQUENCY ~ GHz 80 
ll Rs 
40} —hS 
: SS 
Reverse Isolation 9 
2 eq | | | | Lear 
3 ar, 


ISOLATION - dB 


Le 
: or 
S 


Notes: 

Dimensions are in inches. Tolerances: X.XXX + 0.005, X.XX £0.02 inches. Amplifiers are 
supplied with RF connectors installed and mounted on a heatsink. A spacer plate and mounting 
fasteners are provided for alternate mounting configurations. The heatsink is easily removed, but 
is recommended for incoming test and laboratory applications. RF connectors can be removed 
for ‘drop in” microstrip applications. RF pin dimensions: 0.015 dia. x 0.07 long. 


4 5 6 
FREQUENCY - GHz 





FREQUENCY - GHz 
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WJ-6884-812, -813, Im 
-814, -824 


MICROWAVE AMPLIFIERS 





GAIN 16-34 dB (4 MODELS) 

NOISE FIGURE: 4.2 dB (TYP.) 
OUTPUT POWER: +18 & +23 dBm 
INTERNAL VOLTAGE REGULATION 





Typical and Guaranteed Specifications (+25°C) Outline Drawings 
WJ-6884 Units 297016 


Frequency 5.0-12.0 | 5.0-12.0 | 5.0-12.0 | 5.0-12.0 GHz 


wo 
N 


RF Gain 
Typical dB 
Minimum 16 25 34 30 dB 





DC FEEDTHRU 
Gain Flatness (Maximum) t0,70 1.0 | ‘dB .030 + .001 


Noise Figure 





> > — 
OO NO © 
> > NO 
CO NO ~ 
> WD 
CO ND oo 
Pp > ee) 
CO NO & 






Typical dB 
Maximum dB sie ae 
SPACER PLATE 
Power Output at 
1 dB Compression (Min.) +18 rise 8 tes gsm 
Weight = 1.2 02. max. 
Intercept Point (Typical) 
3rd Order Two Tone dBm 
2nd Harmonic dBm 297017 
VSWR (Maximum) 1.42 375.015 
2 PLACES 
Input 
Output os 
meee 
125 é 
DC Current (Maximum) mA 








MOUNTING HOLES a a oe 
100 DIA THRU .22 MAX 

DC Operating Voltage GROUND 

Minimum +90 +90 E20 Volts 

Maximum +18.0 | +18.0 +B Volts 
Outline Drawing 297016 297017 297017 297017 

\— SPACER PLATE 

Absolute Maximum Ratings Weight = 1.4 02. max. 
Case Operating Temperature. ....................00000. -54° to +100°C 
otoraue. Temperatire ... ... te be ee ewe ee EPP 62° to +125°C 
Short Therm (1 Hour) CW Input Level ........................ +18 dBm 
Peak Pulsed (10 usec) Input Level......................00008.- +23 dBm 
ts PACVEISE VOTTHOO. 6 18S as aces ote a ee ce we a ey ee eee -40 Volts 
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Typical Performance 


Broadband Gain 









oi Bd etd 
2 (ene ee 


ABS: ae 

Ee at [ae 
0 a 

1 2 12 14 16 §=18 


6 8 10 
FREQUENCY - GHz 


Noise Figure 
(All Models) 
6 





4 6 6 FT Be 3GFs0- 1 Rak 
FREQUENCY - GHz 


Power Output 


POWER - dBm 





1 
5 5 10 15 20 25 30 35 40 45 
GAIN COMPRESSION - dB 


P out® (-812, -813, -814) 


Prseeoaree 
ee ee coe 
oh 
vote | 
ae a a a ie | A | ee oda | i 5 )6OCGeO?”ltC~C OCC me 
FREQUENCY - GHz FREQUENCY - GHz 





_— 
oc 


POWER - dBm 





—_ 
—i 





P - - (-824) 
Finned Heatsink 06 
mop 
20 
AMPLIFIER 4 
LENGTH FREQUENCY - GHz 


*at 1 dB Gain Compression 


Reverse Isolation 


ISOLATION - dB 





10 11 12 18 


7 8 9 
FREQUENCY - GHz 





Notes: 

Dimensions are in inches. Tolerances: X.XXX + 0.005, X.XX + 0.02 inches. Amplifiers are 
supplied with RF connectors installed and mounted on a heatsink. A spacer plate and mounting 
fasteners are provided for alternate mounting configurations. The heatsink is easily removed, but 
is recommended for incoming test and laboratory applications. RF connectors can be removed 
for ‘drop in” microstrip applications. RF pin dimensions: 0.015 dia. x 0.07 long. 


VSWR 
(All Models) 
25 





4's @ Ff § F Win ww 
FREQUENCY - GHz 


Intercept Point 
(-812, -813, -814) 


45 
chad tT pop eC. 
a yaa 
so wonon] | | | 








30 
a B10 11 DSS 
FREQUENCY - GHz 
(-824) 
50 






y= ND HARMONIC Sou 
p beso J 
3RD HARMONIC Fees 
LL aio nrwone 
3RD ORDER TWO TONE Ce te aite 
See 


a7 BRT ee Re i oth: A ete 
FREQUENCY - GHz 





Group Delay 


Kc EC | 
pos Near 
| [hebe-beete-be | 
eee 









__ TIME - NANOS 


10 611) «612 «(18 


a ae 
FREQUENCY ~ GHz 


Deviation from Linear Phase 
(-812, -813) 


PHASE - DEGREES 





“ST 5 6 Ff. Bepde MO 12-8 





FREQUENCY ~ GHz 
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WJ-6885-813, -814, 
-815, -816 


MICROWAVE AMPLIFIERS 








@ GAIN 15 — 33 dB (4 MODELS) 

@® NOISE FIGURE: 6.0 dB (TYP.) 
OUTPUT POWERS. +15 dBm 

@ INTERNAL VOLTAGE REGULATION 





Typical and Guaranteed Specifications (+25°C) Outline Drawings 


297017 
Frequency 6.0-18.0 | 6.0-18.0 | 6.0-18.0 | 6.0-18.0 | GHz 
.375+.015 


RF Gai . ; (2) PLACES 
ain ‘ 
oe ois Hf ee, 
Minimum dB 125 LL “Tf 
| ‘= 


os 
MOUNTING HOLES 
Gain Flatness (Maximum) +1.5 dB 100 DIA THRU 


Noise Figure Tat 533 
Typical 6.0 6.0 6.0 dB as | 
Maximum 7.5 7.5 7.5 dB —— | 
sot SPACER PLATE 


Power Output at c 
1 dB Compression (Min.) +15 +15 +15 +15 dBm Weight 1.4 oz. max. 













Intercept Point (Typical) 
3rd Order Two Tone 


2nd Harmonic 297014 


VSWR (Maximum) 
Input 
Output 


| I 
ee ee GROUND 
DC Operating Voltage 030 £ .001 
Minimum +9.0 +9.0 +9.0 +9.0 | Volts eH Bp 
Maximum +18.0 alee RE +18.0 +18.0 Volts : 
Output Drawing 297017 | 297017 | 297014 | 297014 en — 


Absolute Maximum Ratings 








Weight —= 1.7 oz. max. 


Case Operating Temperature.....................00000. -54° to +100°C 
Storage Temperatgre’*). we cc ce PBA OA a a -62° to +125°C 
Short Therm (1 Hour) CW Input Level ........................ +18 dBm 
Peak Pulsed (10 usec) Input Level.....................-..0000. +23 dBm 
DC Reverse Voltage... cc ee tt eee ee eee -40 Volts 
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Typical Performance 


Gain Gain Reverse Isolation 
(-813) 














peel elk | ae Sa es 
FREQUENCY - GH 
NY | stot | | NN ae 
a a See a VSWR 


6 8 10 12 14 1 
FREQUENCY - GHz 


8 


Broadband Gain 





8 10 12 14 16 18 
FREQUENCY ~ GHz 


6 8 10 12 14 16 18 
FREQUENCY - GHz 


Intercept Point 
(All Models) 





182 #4 +6 8 10 12 14 16 18 20 
FREQUENCY - GHz 


Noise Figure 
(All Models) 


ean 
0 ORDER TWO TONES |_| 
ae ae ee ee eee 
ree sas 
4 6 8 10 12 14 16 18 
FREQUENCY - GHz 


INTERCEPT POINT - dBm 





NOISE FIGURE - dB 


FREQUENCY - GHz 





FREQUENCY - GHz Group Delay 


Power Output 
(All Models) 






© 
e e 20 ————— 
Finned Heatsink 1= 25°C | ee ra | | S 
PP iI7ALLEL LSE 
S = 
0.100 DIA THRU : - 
met TELLELLE 
> } 
S 
: 40 






6 8 10 12 14 16 18 


f iB FREQUENCY - GHz 


AMPLIFIER 0 5 10 15 20 25 30 35 40 45 50 iati 
LENGTH GAIN COMPRESSION ~ eB Deviation from Linear Phase 


—- { (-813, -814) 








FREQUENCY - GHz FREQUENCY - GHz 
*at 1 dB Gain Compression (-815 -81 6) 






ta 
s 
r=) 
Notes: 1 
Dimensions are in inches. Tolerances: X.XXX + 0.005, X.XX + 0.02 inches. Amplifiers are 2 
supplied with RF connectors installed and mounted on a heatsink. A spacer plate and mounting - 
fasteners are provided for alternate mounting configurations. The heatsink is easily removed, but -120 
is recommended for incoming test and laboratory applications. RF connectors can be removed 6 8 10 12 14 16 18 


for drop in” microstrip applications. RF pin dimensions: 0.015 dia. x 0.07 long. bi ciillilds 
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FREQUENCY 
MIXERS 


DC TO 24 GHz 
HIGH PERFORMANCE 
WIDEBAND OPERATION 





Description: Watkins-Johnson provides 
a full line of high performance mixers 
covering frequency ranges as low as 

10 kHz to 12 MHz and as broadband as 
1 GHz to 24 GHz. Included in this line 
are both high level and low level mixers. 
Some mixers have been designed to be 
stripline compatable while other have 
been optimized for maximum perfor- 
mance and smallest possible size for PC 
board installation. There is even a 
series of mixers specially designed for 
the satellite communication bands 
(WJ-M62, M64, M65, M81, M79H). 

W-J mixers are available in many 
sizes and package styles. Most connector 
versions come with BNC connectors if 
the operating frequency range is below 
1 GHz while microwave mixers are 
normally supplie with SMA connectors. 


Construction: Single-balanced mixers 
incorporate two Schottky-barrier diodes 
and a wideband balanced transformer. 
Double-balanced, low-level mixers 
incorporate four Schottky-barrier 
diodes and two wideband transformers. 
High-level double-balanced mixers have 
additional diodes and/or matching 
resistors. The design objective in all 
units has been to match the diodes and 
construct the balanced transformers for 
optimum balance and minimum noise 
figure. 

In order to improve performance and 
rallability while minimizing size, 
Watkins-Johnson has also developed a 
line of thin film mixers. In the low 
frequency range W-J provided the M9G 
and M9H high level mixers which 
operate to 1500 MHz. 
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GUARANTEED SPECIFICATIONS 
HI-REL SCREENING AVAILABLE 


To meet the demand of increased 
minaturization, Watkins-Johnson has 
expanded the line of mixers available in 
the “Y" and ‘’Z"' style VERSAPAC® 
cases. Both designs feature low profiles 
and built in mounting holes. These 
design qualities allow the packages to 
be integrated into a system using 
a minimum amount of board space 
and height. In addition, the VERSAPAC® 


_ cases are hermetic and employ matched 


glass technology in their glass to metal 





seals, resulting In outstanding resistance 
to environmental extremes encountered 
in Hi-Rel programs. VERSAPAC® 

are available with field replaceable SMA 
connectors or stripline compatible 
packaging. 


Environmental Performance: Al! units 

are designed and constructed to meet 
their specifications over -54°C to 

+100°C and after exposure to any or all 
of the following tests per MIL-STD-202F. 





Special Reliability Testing: Starting 
with the original design concept, quality 
is built into each mixer. With this 
advantage, W-J is uniquely ready to pro- 
vide a higher degree of reliability than 

is normally available from a standard 
product for todays long-life satellite and 
other high MTBF systems. 


Three Approaches to Hi-Rel: As a result 
of contributing to numerous hi-rel pro- 
grams in recent years, W-J has found the 
need for three basic approaches to hi-rel 
production. While all hi-rel programs are 
designed to eliminate early failures, only 
the initial part cost versus failure con- 
sequence cost will determine which pro- 
gram should be specified. 


Ultra Hi-Rel: On applications where 
extremely long life, very severe environ- 
ments, or personnel safety is a concern, 
the customer may elect to perform a 
design review where all parts, materials, 
and processes are analyzed with the 
particular application in mind. Parts and 
materials are qualified prior to use, 
100% pre-cap inspections are performed, 
full environmental screening is per- 
formed on the end item, and full qualifi- 
cation to near destructive levels is per- 
formed on asample of the lot. This pro- 
gram is the most costly, but assures that 
all details are considered. 


Hi-Rel Existing Design: This type of pro- 
gram employs the same basic controls 

as the ultra hi-rel, except there is no 
design review with the customer and all 
controls are performed under existing 
Watkins-Johnson procedures. Once again, 
parts, materials, and processes used will 
be those developed and proven on earlier 
programs. Semiconductors may be pre- 
screened, and devices built on a hi-rel- 
dedicated line. The screening will again 
be performed on the end item and may 
also include a qualification program. 


Screened Standard: The third and most 


cost-effective hi-rel program is commonly 
used on airborne applications and high- 
MTBF ground equipment. This pro- 
cedure employs products from our 
standard finished goods inventory which 
are subjected to environmental screening, 
using the procedures found in MIL-STD- 


202, MIL-STD-750, and/or MIL-STD-883. 


Delivery on this type of device is nor- 
mally between ten to fifteen weeks after 
receipt of order. 


Typical 100% Screening Programs are as follows: 








Mixer (Per MIL-STD-202) 
Test Method Condition 
Bake eee 24 hrs., 100°C 
Thermal Shock 107 -65°C to +125°C, 5 cycles 
Vibration 214 22% g-rms, 15 min./axis 
Seal Test 112 1x 10° cc/sec 
Burn-in —_—— 96 hrs., DC bias 


Final Electrical Per applicable document 


Final Visual 





Guaranteed to withstand the following requirements: 


Method Test Condition 


Exposure 


Temperature Cycle 

Thermal Shock 

Altitude 

H.F. Vibration 

Mechanical Shock 

Random Vibration (15 minutes per axis) 
Solderability 

Terminal Strength 





Resistance to Soldering Heat 


Hermetically sealed units meet the requirements of Method 106D of MIL-STD-202F 
when exposed to humidity. 


W-J Hi-Rel Team: W-J has found that a 


permanent dedicated hi-rel program 
group is needed to respond properly to 
the wide variety of program require- 
ments. This group includes hi-rel 
engineering experts and specially 
qualified technicians and assemblers. 
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Selecting the Right Mixer 


Because Watkins-Johnson has such a 
broad line of frequency mixers it often 
appears that more than one mixer will 
Tulfill the necessary requirements for 

a given application. In order to help you 
select the proper mixer we are providing 
easy-to-use mixer selection charts on 
the accompanying pages. Once the 
choice has been narrowed down it may 
be necessary to compare the detailed 
specifications and typical data presented 
on pages 358 through 583 of this 
catalog. 

A check list of important parameters 
is detailed below with helpful hints 
geared toward aiding you In the proper 
selection of mixers. 

Input Frequencies: Select a mixer so 

the input frequencies are in the 

middle of the frequency range for 
the mixer. This will normally insure 
minimum noise figure and VSWR. 

IF Frequency: Most W-J low fre- 

quency mixers coverage for DC toa 

few hundreds MHz on the |-port. 

Many microwave mixers have broad- 

band IF’s up to 12 GHz. Biasable 

mixers generally havea low frequency 
cut-off near 5 MHz. 


Single-Balanced vs. Double-Balanced : 


In a double-balanced mixer all three 
ports are isolated from each other. In 
a single-balanced mixer only the L- 
port is isolated. For mixing applica- 
tions where price Is the ultimate 
factor and some sacrifice in IMD and 
isolation is acceptable, the single- 


balanced mixer is recommended. 
Phase detection is an important 
application for the single-balanced 
mixer since R to | isolation is not 
required. 

High Level or Low Level: For most 
applications, a low-level (+7 dBm or 
+10 dBm LO drive) mixer is recom- 
mended. In the cases where the de- 
sired compression level, 3rd order 
two-tone performance, or harmonic 
intermodulation performance (har- 
monics of fR greater than or equal to 
2) cannot be obtained with a low- 
level mixer, then a high level mixer is 
recommended. 

Conversion Loss/Noise Figure: The 
typical specifications in the accom- 
panying tables are conservative in 
nature to cover worst possible oper- 
ating conditions. Actual conversion 
loss or noise figure is typically 1 dB 
better than these numbers, 

especially over narrow frequency 
ranges and at reduced operating tem- 
peratures. Check individual data 
pages for guaranteed performance. 
Package: Small size is featured and a 
number of pacakge styles are avail- 
able. Miniature TO-5, TO-8 and flat 
pack 8-pin packages are available to 
2.5 GHz. A PC mounted package 
WJ-M5H is available to 6.2 GHz. For 
MIC mounting, miniature flat pack 
carriers WJ-M15, M16, M17, M18, 
and M21 cover the 2.5 to 18 GHz range. 
The WJ-M15C through M21C connector 


versions are unique in that the flat pack 
carrier can be removed from the con- 
nector package and ‘dropped in’’ and 
MIC assembly once the breadboard 
design is completed. 

Package: Small size is featured and 
and extremely large variety of package 
styles are available. Miniature TO-5, 
TO-8 and flat pack 8-pin packages 
are used in designs covering 1 MHz to 
6 GHz. A PC mounted package, 
Model No. M5H, operates at frequen- 
cies to 6.2 GHz. For MIC mounting 
miniature flat pack carriers WJ-M15, 
M16, and M17 cover the 2 to 16 GHz 
range. The connectorized models, 
M15C to M17C, are also ideal for 
prototyping, since after the bread- 
board design is complete, the flat 
pack carrier can be removed from the 
connectorized package and ‘‘dropped 
in’’ the MIC assembly. 


Watkins-Johnson continues to be a 
leader in miniaturization of microwave 
mixers with the introduction and 
expansion of the “YY” and 2" 
VERSAPAC® mixer package lines. Both 
package styles feature low profiles and 
built in mounting holes to allow the 
system designer to use less board space 
and height in mixer integration. Low 
cost MINPAC!M _ mixers are also avail- 
able for systems where board space is 
less critical. See further data on M50 

to MZ93 mixers on the following pages. 


REMEMBER: WE DO SPECIALS! 














Typical Specifications 
Conversion 
LO Loss 
Power [Noise Figure} 
RF Nominal Typ. 
Model Frequency dBm dB 
DC 1° 250 MHz 
hl 002-12 60. 
M6D-50 _ 65 
MEA ee eS 
Hh oes eee 
Dc to 500 MHz hare = 
M6 Ff 6 
MOE ae: Seen 
MGESO 5 a Pe | 69 





fp Level at Input 
1 dB Compression Isolation Intercept 
Point Typ. Point 
IF Typ. dB Typ. Package Hermetic Outline Page 
Frequency dBm L-R LI dBm Type Seal Drawing No. 
MHz 
DG-12 0 2 3 13 3 Yes 298500 ~=—-4578 
DC-12 0 42 8 13 PC No 295450 5/9 
DC-200 -2 8 8 10 Petit 
DC-200 1 — 48 4B 13 PC No 295436 962 
DC-200 0 0 8 8... Fo Yess Qpol2 
DC-200 _ 10 40 8 23 PC No 295450 _ 096 
DC-200 10 0 © As Po Yes 298640 597 
MHz oaks. 
 DC-300 ._-«a«iai‘alameststltc.setlCCClc PC NO 20 BU 
i 30 40. 32 PC Yes 298641 604 
000. SS © @ PC Yes 208500 3=—s 02 
oer 400. 0 90 2 13 «PC No 299400 __ 980 
Cl rtisC‘Ci‘i‘ a. © 6B 13 PC Yes 208640 ~=—s «581 
DoD 2 eS 10 PC Yes 2989/2  —-9/0) 
 srrsisCidsCiéiésCR le 23 PC Yes 298640 = 60 
‘0. eo) | 8 50 40 23 PC No 295400 = 998 _—S 
6 DC-50 500 8 xo 4 23 PG we 298640  —- 600 
(Continued) 


Typical Specificatioms (Continued) REMEMBER: WE DO SPECIALS! 


Conversion fy Level at Input 
LO Loss 1 dB Compression isolation Intercept 
Power _ (Noise Figure} Point Typ. Point 
RF Nominal Typ. IF Typ. dB Typ. Package Hermetic Outline Page 
Model Frequency dBm dB Frequency dBm LR Ll dBm Type Seal Drawing No. 


DC to 500 MHz Continued 


MI 0.2-500 33 17 ; No 298576 520 





‘MGT 10-500 
DC to 2000 MHz 
MIA 31000 8 


8 are So S 






MOR 10-100 6 
WE AMO Be OO ee oe 
W2EE 101000 0 ~——DC-600 . 








M4A 10-1500 
MB 10-1500 
M5D 100-1500 | 
M2BC 40-1600 





T0-5 






0.5 to 4.5 GHz 


oe ee em paar 







th Q - U 1-3.4 io a fa 
2 04 | ; 
— 10-42 
: te 4 2 . 


0.5 to 12.0 GHz 


M63 2 5-55 
M630 JAGR. 
NYS 











7 No 298526 ~—«620 
* NEW PRODUCTS (Continued) 
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Typical Specifications (Continued) REMEMBER: WE DO SPECIALS! 


Conversion fy Level at Input 
LO Loss 1 dB Compression Isolation Intercept 
Power __ (Noise Figure) Point Typ. Point 
RF Nominal Typ. IF Typ. dB Typ. Package Hermetic Outline Page 
Model Frequency dBm dB Frequency dBm LR Lt dBm Type Seal Drawing No. 


0.5 to 12.0 GHz Continued 
MI 5C 2.0-6.0 











0C-1.5 









40-9.0 






Mi6C 










1 OMINPAC Yes 288813 
AB MN Yes 2 aso 
3 = VERSAPAC~—s Yess 





| SMA Yes. 205084 
24 VERSAPAC Yes BB 
24 ~SMA —sYes_—Sts«Q688 





6.0 to 18.0 GHz GHz 
M66 1095-122 












es oe 


15 MINPAG Yes 08813 
15 SMA Yes: 205084 

5 VERSAPAC = Yes_ 206874 = 682 
15 = SMA Yes-==(296808 G82 
10 SMA No 88573818 
ee ee 









AC = 'Yes— «Ss—i‘éiHTGC (isi. 
Yes 296764 702 





MB6C 70-180 
0.5 to 26.0 GHz 















ek) a 

















VERSAPAC Yes 206063. 












1.0-18.0 13 8.0 6 25 =. 18 MINPAC 
* NEW PRODUCTS (Continued) 
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Typical Specifications (Continued) 











* NEW PRODUCTS 


REMEMBER: WE DO SPECIALS! 


Conversion f, Level at Input 
LO Loss 1 dB Compression Isolation Intercept 
Power (Noise Figure) Point Typ. Point 
RF Nominal Typ. IF Typ. dB Typ. Package Hermetic Outline Page 
Model Frequency dBm dB Frequency dBm LR Lt dBm Type Seal Drawing _No. 
0.5 to 26.0 Continued 
M83C 1.0-18.0 13 8.0 0.03-5.0 6 eee. 18 SMA Yes 298502 692 
MY82 2.0-18.0 13 8.0 0.03-5.0 6 3. ff 18 VERSAPAC Yes 206874 ~—s- 691 
MY82C 2.0-18.0 13 8.0 0.03-5.0 6 30. = 0 18 SMA Yes 296898 691 
M83H 2.0-18.0 20 8.5 0.03-5.0 17 ee 20 MINPAC Yes 298501 694 
M83HC 2.0-18.0 20 8.5 0.03-5.0 17 28 = 32 25 SMA Yes 298502 694 
MY83H 2.0-18.0 20 8.5 0.03-5.0 17 20. Oe 29 VERSAPAC Yes 206874 = 694 
MY83HC 2.0-8.0 20 8.5 0.03-5.0 17 26°. oe 20 SMA Yes 206898 694 
M89 2.0-18.0 10 8.0 1.0-8.0 4 2 CO 16 MINPAC Yes 298501 716 
M89C 2.0-18.0 10 8.0 1.0-8.0 4 20 Be 16 SMA Yes 298502 716 
MY89 2.0-18.0 10 8.0 1.0-8.0 4 2 16 VERSAPAC Yes 296874 716 
MY89C 2.0-18.0 10 8.0 1.0-8.0 4 28 = 32 16 SMA Yes 296898 716 
* MZ8810 2.0-18.0 10 75 1.0-8.0 6 a.6hOU 15 VERSAPAC Yes 296953 742 
* MZ8810C 2.0-18.0 10 7.5 1.0-8.0 6 2 #8628 15 SMA Yes 296954 742 
M88 2.0-18.0 13 8.0 1.0-8.0 7 25. CO 20 MINPAC Yes 298501 708 
M88C 2.0-18.0 13 8.0 1.0-8.0 7 28 32 20 SMA Yes 298502 708 
MY88 2.0-18.0 13 8.0 1.0-8.0 / 20 20 VERSAPAC Yes 296874 = 708 
MY88C 2.0-18.0 13 8.0 1.0-8.0 7 2832 20 SMA Yes 296898 708 
* MZ8813 2.0-18.0 13 75 1.0-8.0 8 2 «28 16 VERSAPAC Yes 296953 744 
* MZ8813C 2.0-18.0 13 75 1.0-8.0 8 25 28 16 SMA Yes 296954 744 
M88H 2.0-18.0 23 8.0 2.0-8.0 18 20CU 29 MINPAC Yes 298501 712 
M88HC 2.0-18.0 21 8.0 2.0-8.0 18 28 = 32 20 SMA Yes 298502 712 
MY88H 2.0-18.0 21 8.0 2.0-8.0 18 He i 20 VERSAPAC Yes 206874 = [12 
MY88HC 2.0-18.0 21 8.0 2.0-8.0 18 28 = 32 25 SMA Yes 296898 712 
M87 0.5-19.0 13 8.5 0.03-5.0 / a ov 18 MINPAC Yes 297551 704 
M87C 0.5-19.0 13 8.5 0.03-5.0 / 30. 30 18 SMA Yes 297552 704 
* MY87 0.5-19.0 13 8.5 0.03-5.0 7 3. OU 18 VERSAPAC Yes 296874 704 
* MY87C 0.5-19.0 13 8.5 0.03-5.0 7 30 = 30 18 SMA Yes 296898 704 
M52 2.0-24.0 10 8.0 0.1-5.0 9 2 06US 1 MINPAC Yes 297551 654 
M52C 2.0-24.0 10 8.0 0.1-5.0 D Zo. 15 SMA Yes 297552 654 
MY52 2.0-24.0 10 8.0 0.1-5.0 9 Oo 8 15 VERSAPAC Yes 297553 ~=—s «64 
MY52C 2.0-24.0 10 8.0 0.1-5.0 5 20 ~=30 15 SMA Yes 297554 604 
* MZ5210 2.0-24.0 10 9.0 0.1-5.0 4 Bb 14 VERSAPAC Yes 297555 = 732 
* MZ5210C 2.0-24.0 10 9.0 0.1-5.0 4 So 14 SMA Yes 297556 3 = 732 
* M53 2.0-26.0 10 8.0 0.1-6.0 +) 2 #86380 15 MINPAC Yes 297551 658 
* M53C 2.0-26.0 10 8.0 0.1-6.0 H) 25 #30 15 SMA Yes 297552 + =: 68 
M50A 2.0-18.0 10 as 1.0-12.0 9 wo 2 15 MINPAC Yes 297551 642 
M50AC 2.0-18.0 10 5 1.0-12.0 5 30 = 26 15 SMA Yes 297552 642 
M51 2.0-24.0 10 8.0 1.0-15.0 5 wD oO 15 MINPAC Yes 297551 650 
M51C 2.0-24.0 10 8.0 1.0-15.0 5 30 =. 26 15 SMA Yes 297552 650 
M50 2.0-26.0 10 8.0 1.0-15.0 5 ao 2 15 MINPAC Yes 297551 646 
M50C 2.0-26.0 10 8.0 1.0-15.0 5 30 = 26 15 SMA Yes 297/552 646 
MY50 2.0-26.0 10 8.0 1,0-15.0 5 wo 26 15 VERSAPAC Yes 297553 ~=—s«646 
MY50C 2.0-26.0 10 8.0 1.0-15.0 5 30 = 26 15 SMA Yes 297/554 646 
* MZ5010 2.0-26.0 10 9.0 1.0-15.0 4 20 2 15 VERSAPAC Yes 297555 + 730 
* MZ5010C 2.0-26.0 10 9.0 1.0-15.0 4 20 «23 15 SMA Yes 297556 «=: 730 
* NEW PRODUCTS 
@ 
Dual Mixers 
Typical Specifications 
Isolation 
Typ. 
fy Level at (dB Conversion —_ Input 
1 dB Compression Loss Intercept 
AE Power (Noise Figure) Point Channel- amplitude Point 
Frequency Nominal Frequency Typ. lo- Match Typ. Package Hermetic Outline Page 
Model (GHz) (dBm) LR Ly Channel (yp) (dBm) Type | Seal Drawing No. 
DM85 2-18 30 20 35 0.5 95 MINPAC Yes 206/778 510 
DM85C 2-18 wy 0 oO 0.5 95 SMA Yes 296779 +510 
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Frequency Doublers 














Typical Specifications 
Input Input Power Conversion Loss Harmonic Suppression 
Frequency Nominal Typical (dB) Package Hermetic Outline Page 
Model (GHz) (dBm) (dB) 1X fin 3 X fin Type Seal Drawing No. 
FD25 0.005-2.4 10 11.5 oD 40 T0-8 Yes 296783 512 
FD25C 0.005-2.4 10 11.5 39 40 SMA Yes 296810 512 
FD25H 0.005-2.4 23 5 oO 40 T0-8 Yes 296783 514 
FD25HC 0.005-2.4 23 11.5 35 40 SMA Yes 296810 514 
FD93! 2.0-9.0 12 15 25 40 MINPAC® Yes 296838 516 
FD93C! 2.0-9.0 12 11.5 20 40 SMA Yes 296849 516 
FD93H! 2.0-9.0 20 a Re 26 40 MINPAC Yes 296838 518 
FDS3HC! 2.0-9.0 20 11.5 26 40 SMA Yes 296849 518 
NOTE: 1. Harmonic Suppression is referenced to the input signal. 
] @ & Ba 
mage Reject/Suppression Mixers 
Typical Specifications 
Conversion Loss Image Sideband Carrier 
(Noise Figure} IF Rejection Suppression Suppression Isolation 
Frequency Typ. Frequency Typ. Typ. Typ. Typ. Package Outline Page 
Model GHz dB MHz dB dB dB L-R L-| Type Drawing No. 
Image Reject Mixers 
M33B 5.0-12.0 75 4-500! 22 a se 30 20 SMA 296228 626 
M33C 70-18.0 (8 4-500! 22 ——— _——— 30 23 SMA 296229 628 
* M133 6.0-18.0 75 4-500! 22 wo —-—— 30 35 SMA 297475 126 
* M133C 6.0-18.0 75 4-500! 22 ave eed 30 35 SMA 297476 126 
Single Sideband Up-converters 
M34B 5.0-12.0 75 4-500 ee 22 30 — _ SMA 296228 630 
M34C 8.0-18.0 15 4-500 ead 22 22 — _ SMA 296229 632 
IF Quadrature Mixers 
M35B 5.0-12.0 ge DC-500 22 Se ae 30 23 SMA 296228 634 
M35C 7.0-18.0 ge DC-500 22 ——— Sata 30 23 SMA 296229 636 
* M333 6.0-18.0 75 0C-500 22 ——— ees 30 35 SMA 297475 728 
* M333C 6.0-18.0 75 DC-500 22 ened see 30 35 SMA 297476 728 
IF Quadrature Up-converters 
M36B 5.0-12.0 iS DC-500 ee 22 30 — — SMA 296228 638 
M36C 8.0-18.0 15 DC-500 ne 22 22 a ~ SMA 296229 640 
* NEW PRODUCTS 
NOTE: 


1. IF bandwidth options are 10 to 20 MHz (-1), 20 to 40 MHz (-2), 40 to 80 MHz (-3), 80 to 160 MHz (-4), 100 to 200 MHz (-5), and 160 to 320 MHz (-6). 


Special octave or narrower bandwidth IF options are also available between 4 and 500 Mhz. 
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Design Specifications 


Environmental Performance 


All units are designed and constructed to meet their 
specifications over -54°C to +100°C* and after exposure 
to any or all of the tests listed in Table 1 per 
MIL-STD-202F. 


“Except W-J M1K, which is specified -54°C to +85°C. 
“Except models with suffix “E”. 


Table 1. Environmental Tests per MIL-STD-202F 


Test 
Exposure Method Condition 


Temperature Cycle 

Thermal Shock 

Altitude 

H.F. Vibration 

Mechanical Shock 

Random Vibration (15 minutes per axis) 
Solderability 

Terminal Strength 

Resistance to Soldering Heat 


Hermetically sealed units meet the requirements of Method 106D of MIL-STD-202F when exposed to humidity. 





Typical MTBF 


Watkins-Johnson mixers are recognized worldwide for their 
quality and reliability. Table 2 presents sample calculated 
MTBF data that applies to the vast majority of our mixer 
product line. Please note that these calculations are for 
unscreened devices and that improved MTBF’'s can be 
obtained through optional screening (Hi-Rel) procedures. 


Table 2. Sample Calculated* MTBF’s per MIL-Handbook-217C 





Environment 
+25°C, +85°C, 
Ground Fixed Airborne Uninhabited 
Mixer Type (GF) (AUF) 
Printed circuit mixers 3 Million Hours 350 Thousand Hours 
(M6D, M2A, etc.) 
MINPACTM MIC microwave mixers 4 Million Hours 400 Thousand Hours 
(M62, M88, etc.) 


SMA connector microwave mixers 1.5 Million Hours 150 Thousand Hours 
(M14, M88C, etc.) 


*Calculations based on using group IV diode data. 





— 607 
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WJ-DM85/DM8&5C 


DOUBLE-BALANCED DUAL MIXER 


— 2 TO 18 GHz 


IF DCTO 1000 MHz 
LO DRIVE +10 dBm (nominal) 








@® HERMETICALLY SEALED 
@ HIGH CHANNEL-TO-CHANNEL ISOLATION 


Guaranteed Specifications 


Characteristics | Typ? | Max. | Test conditions 


SSB Conversion Loss 6.5 dB 9.0 dB fp =2 =18 GHz 
and fe = 2.0-18 GHz 
SSB Noise Figure fi = DC-500 MHz 
7.0 dB 10.0 dB fp = 2.0-18 GHz 
f, = 2.0-18 GHz 

f = DC-1000 MHz 






Isolation 
L to R re = 2.0-4.0 GHz 
L to R f, = 40-18.0 GHz 
L to | Ty. = 2.0-18.0 GHz 
Channel-to-Channel fp = 2-3.5 GHz 


ia 3.5-18 GHz 


1.0 dB frp Level = +3 dBm 


fry = 4.0 GHz 
+13 dBm fro = 4.01 GHz 
both at -10 dBm 
i = 4.5 GHz 
+10 dBm 
+10 dBm fry = 16.0 GHz 
fro = 16.01 GHz 
both at -10 dBm 
I = 15.5 GHz 
+10 dBm 
0.5 dB 1.6 dB fp = 2-18 GHz 
Ty -= 2-40 GHz 
fi = DC-1000 MHz 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only un- 
less otherwise specified. The |-Port frequency range extends to DC for phase detection pulse 
modulation, or attenuator applications, l|-Port VSWR degrades from a 50-ohm system at low 
IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Weight DM85: 10.2 grams (0.36 oz.) 
DM85C: 47.1 grams (0.166 02.) 


Conversion 
Compression 


Third-Order Input 
Intercept Point 


Conversion Loss 
Amplitude Match 


510 





Outline Drawings 


DM85 





0.195+0.020 0.062 (1.58) 
(4.95+0.51) RADIUS 
(5) PLACES om (4) PLACES 
0.260 
(6.60) 

0.130 

(3.30) 

(5) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


DM85C 


MOUNTING SURFACE 
















RF 
CONNECTOR 
FEMALE 
SMA JACK 
(5) PLACES 


0.086 

(2.18) 9.375 
9.53) 
0.086 
(2.18) 


(11.66) 


0.746+0.010 
(18.95+0.25) 





MOUNTING 
HOLE 
0.116 (2.95) DIA 0.379 
THRU (9.63) 
(4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Conversion Loss (dB) 


Typical Performance at 25°C 


Conversion Loss vs. LO Power 





= i ed 
ea ee 


0 2 4 6 8 10 12 «14 
LO POWER - dBm 


Conversion Loss vs. Frequency 


: i 
MUERTE AMEDSSS 
TLL TN 


CONVERSION LOSS - dB 





2 4 6 8 10 12 14 16 = 18 
FREQUENCY - GHz 


IF Frequency Response 


Ly ee | | 
ATTA 
VAT TTT ees | 












8.60 9.00 9.40 980 10.20 10.60 


LO Frequency (GHz) 


Isolation vs. Frequency 


ISOLATION - dB 


2 4 6 8 0 12 4 16 18 
FREQUENCY - GHz 


11.00 11.40 


Isolation vs. Frequency 


ISOLATION - dB 





2 4 6 8 10 12 1 #16 —= «18 
FREQUENCY - GHz 


Isolation vs. Frequency 
Cross Channel 





rw NE eT 
ft | | 
4 6 8 10 12 14 16 18 
FREQUENCY - GHz 


R Port VSWR vs. Frequency 


IF=350 MHz 
Lo =+10 dBm 





2 4 6 8 0 12 #14 #16 1B 
FREQUENCY - GHz 


| Port VSWR vs. IF Frequency 





00 
100 300 500 700 
FREQUENCY - GHz 


900 =: 1,100 


| Port VSWR vs. LO Frequency 


owe an IM 


IF=150&300 MHz 


2 4 6 8 10 «12 
FREQUENCY - GHz 


14 
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WJ-FD25/FD25C | 


FREQUENCY DOUBLER 


INPUT FREQUENCY 5 TO 2400 MHz 
OUTPUT FREQUENCY 10 TO 4800 MHz 
INPUT DRIVE LEVEL +10 dBm (nominal) 





@ HERMETICALLY SEALED 
@ LOW COST 


The FD25 is a low cost broadband frequency doubler in a hermetically sealed TO-8 
package. This frequency doubler is designed for low conversion loss 11.5 dBm Typ. 
and maximum suppression of the fundamental and third harmonics 40 dB Typ. 


Guaranteed Specifications ! 


Cicc 
[iss 


Characteristics Test Conditions 


Conversion Loss 1306 fin 5 to 2400 MHz 

5 to 500 MHz 

500 to 1000 MHz 
1000 to 2400 MHz 


Fundamental 
Suppression 


Third Harmonic fin 5 to 500 MHz 


ss ee Se 





Suppression fin 500 to 1000 MHz 
fin 1000 to 2400 MHz 
Input/Output VSWR fin 5 to 2400 MHz 
foyt 10 to 4800 MHz 
Notes: 


1. Measured in 50-ohm system with f at +10 dBm. 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature.............. 005 ee eee eee ee -54°C to +100°C 
Storage Temperature..........----- 022 e eee e eee reese -65°C to +100°C 
Peak Input Power .............-.--0-00505% 23 dBm at 25°C, 20 dBm at 100°C 
Weight FD25: 2 grams (0.07 0z.) max. 


FD25C: 20.14 grams (0.71 oz.) max. 


S12 









Outline Drawings 


0,454 (11.53) 
0.445 (11.30) 


FD25 


0.260 6.60 


0.24D 6.10 
0.200 6.08) | 


0.170 (4.32) 





A 0.019 (0.48) DIA. 


0.510 (12.95) 


0.016 (0.4) (4) PINS 
0.498 (12.65) DIA: 


0.310 (7.87) DIA. 
0.290 (7.37) B.C, 


_— GROUND 


OUTPUT 


INPUT 
a . 


0.050 (1.27) 
MAX. 


N/C 45° + 3° REF. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


FD25C 


0.700+0.010 
(17.78+0.25) 
0.100 0.100 


eal [(2.54) 


PRODUCT IDENTIFICATION 








LJ 
@) 
0.900 0.450 
(22.86) "| (11.43) 
RF CONNECTOR 
SMA JACK 


(2) PLACES 


MOUNTING HOLES 
THREADED INSERT 

2-56 UNC-3B x 0.180+0.030 
(4.57+0.75) DEEP 

(4) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typica] Performance at 25°C 


Drive Level: The minimum recom- 
mended drive level is +8 dBm. This 
level has been established on the pre- 
mise that a lower drive level will degrade 
the conversion loss and input VSWR 
over the full temperature and frequency 
range. 


The maximum recommended drive level 
is +13 dBm. This upper level is recom- 
mended to avoid excessive input VSWR 
and conversion loss. 


Conversion Loss vs. Input Power 


CONVERSION LOSS - dB 





2 & & 6. Wo 2 4 te 20 22 
INPUT POWER - dBm 


Input/Output Isolation 


10 









11 





12 





INPUT POWER = +10 dBm 


10 20 50 100 200 500 1000 20004000 
INPUT FREQUENCY - MHz 
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CONVERSION LOSS - dB 





Input VSWR vs. Input Power 


Panne 
AUS 


2 4 6 8 10 12 14 #16 18 20 22 
INPUT POWER - dBm 


1 






INPUT VSWR 
BO 





3 


Input VSWR vs. Input Frequency 


1.0 


INPUT VSWR 





2.0 
45 10 20 50 100 200 500 1000 2000 4000 
INPUT FREQUENCY - MHz 


Suppression vs. Input Frequency 


| bile wal 
Li NS 

A [ts | at 
| Hit TT FREQUENCY | | 


10 20 100 200 500 1000 20004000 
Sei PREGUEWEY- MHz 
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WJ-FD25H/FD25HC 


FREQUENCY DOUBLER 


INPUT FREQUENCY 5 TO 2400 MHz 
OUTPUT FREQUENCY 10 TO 4800 MHz 
INPUT DRIVE LEVEL +23 dBm (nominal) 


@ HERMETICALLY SEALED 


The FD25H is a low cost broadband frequency doubler in a hermetically sealed TO-8 
package. This frequency doubler is designed for low conversion loss 11.5 dB Typ. 
and maximum suppression of the fundamental and third harmonics 40 dB Typ. 


Guaranteed ian 


ae 11.5dB | 13.0dB | f, 5 to 2400 MHz 


Characteristics 


Conversion Loss 


Fundamental 25 dBc 35 dBc fin 5 to 1000 MHz 
Suppression 20 dBc 25 dBc fin 1000 to 2400 MHz 
Third 


Harmonic Suppression 





fin 5 to 2400 MHz 
foyt 10 to 4800 MHz 


Input/Output VSWR 


fin 5 to 1000 MHz 
fin 1000 to 2400 MHz 


Notes: 
1. Measured in 50-ohm system with fo 


at +23 dBm. 


2. Typical values are measured at 25°C and are not guaranteed. 
value measured at the specified condition. 


They are based on the average 


Absolute Maximum Ratings 
Operating Temperature 
Storage Temperature 
Peak Input Power 


Weight FD25H: 2 grams (0.07 oz.) max. 


FD25HC: 20.14 grams (0.71 oz.) max. 
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Outline Drawings 


0.454 (11.53) 
0.445 (11.30) 


ca 


0.200 (5.08) 


0.170 (4.32) 


FD25H 











0.510 (12. 0.510 (12.95) 5 
0.498 (12.65) 65)? 


= 0.019 (0.48) DIA. 
ial (0.41) (4) PINS 







____ 0.310_(7.87) DIA. 
0.290 (7.37) B.C. 


0.050 (1.27) 
MAX. 
N/C SH REF. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 





OUTPUT 


FD25HC 


0.700+0.010 
100 (12.78*9:25) 0.100 


PRODUCT IDENTIFICATION 
AREA 





0.900 0.450 
“hat (11.43) (17.780. 


RF CONNECTOR 
SMA JACK MOUNTING HOLES 
(2) PLACES THREADED INSERT 
2-56 UNC-3B x 0.180+0.030 
(4.57+0.75) DEEP 
(4) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Drive Level: The minimum recom- 
mended drive level is +20 dBm. This 
level has been established on the pre- 
mise that a lower drive level will degrade 
the conversion loss and input VSWR 
over the full temperature and frequency 
range. 


The maximum recommended drive level 
is +26 dBm. This upper level is recom- 
mended to avoid excessive inout VSWR 
and conversion loss. 


Conversion Loss vs. Input Power 


fa aa a 

a2 eee 

algae eee he tab lee 

‘fas 2 NeRee 

1617 18 19 20 21 22 23 24 25 26 
INPUT POWER - dBm 





Conversion Loss vs. Input Frequency 


a | PATNA 





4 510 20 50 100 200 500 1000 2000 4000 
INPUT FREQUENCY - GHz 


VSWR vs. Frequency 


1.0 


515 








align MU 





LO POWER = +23 dBm 


2.0 
456 10 20 4060100 200 4006001000 2000 4000 


VSWR VS FREQUENCY - MHz 


Harmonic Suppression vs. Input 
Frequency 


50 100 200 500 1000 2000 4000 


INPUT FREQUENCY - MHz 
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WJ-FD93/FD93C 


FREQUENCY DOUBLER 


INPUT FREQUENCY 2 TO 9 GHz 
OUTPUT FREQUENCY 4TO 18 GHz 
INPUT DRIVE LEVEL +12 dBm (nominal) 





@ LOW VSWR 
@® BROADBAND 
@ HERMETICALLY SEALED 


The WJ-FD93 is a broadband microwave frequency doubler in a hermetically sealed 
MINPAC!M. The doubler is designed for low conversion loss and maximum sup- 


pression of the fundamental and third harmonics. The FD93 is an economical means 
of extending the local oscillator frequency range. 


Guaranteed Specifications’ 


Suppression (dBc) 


Input VSWR an = 2 to 9 GHz 


Characteristics Test Conditions 

Conversion 10.0 LEZO rig = 2 to 4 GHz 
Loss (dB) 12.0 14.0 ha 4 to 9 GHz 

Fundamental 

Isolation (dB) 19 | 2 F. =2to9 GHz 

Third 

Harmonic 17 25 Fag = 2 to 6 GHz 


Notes: 
1. Measured in 50-ohm system with fo at +12 dBm. 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


3. Fundamental isolation is referred to the input signal. 


Absolute Maximum Ratings 


Operating Temperature... ... 2.2... 0.0.00. ee ee ees -54°C to +100°C 
Storage Température... de dw ee ce eh we ee ew es -65°C to +100°C 
Peak Input Power ..............0.--05: 23 dBm at 25°C, 20 dBm at 100°C 
Weight FD93: 12 grams (0.42 oz.) max. 


FD93C: 40 grams (1.41 oz.) max. 
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Outline Drawings 







































FD93 
0.195+-0.020 
(4.95:+0.51) 
(2) PLACES 
. 
0590 1 Wj y joulEs—— 
(14.99) Lf. 
/ 0.018+0.001 
sae Beas (0.46+0.03) 
DIA. PIN 
poe (3) PLACES 
(7.49) <- PRODUCT 
MABEL 0.062 (1.58) 
_ area RADIUS 
4) PLACE 
(6.60) " 
0.130 
(3.30) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 
FD93C 
MOUNTING SURFACE RF CONNECTOR 
SMA JACK 
0.187 1128 (FEMALE) 
(4.75) ~ 65) (2) PLACES 
ional 
A 
0.445 
et) 0.375 
PRODUCT LABEL AREA te 0.086 
| (2.18) 
| i 
0.918 0.746+0.010 
(23.32) (18.95:+0.25) 
{ Y 
0.086 
(2.18) 
MOUNTING HOLE—/ 
0.116 (2.95) 0.956+0.010 
DIA. THRU (24.28+0.25) 
(4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Drive Level: The minimum = recom- 
mended drive level is +11 dBm. This 
level has been established on the pre- 
mise that a lower drive level will degrade 
the conversion loss and input VSWR 
over the full temperature and frequency 
range. 


The maximum recommended drive level 
is +15 dBm. This upper level is recom- 
mended to avoid excessive input VSWR 
and conversion loss. 


Conversion Loss vs. Input Power 


CONVERSION LOSS - dB 


7 8 9 10 11 #12 «#13 «214 «15 = «#16 
INPUT POWER - dBm 





Conversion Loss vs. Input Frequency VSWR vs. Frequency 





CONVERSION LOSS - dB 


FREQUENCY - GHz 





14 
20 30 40 50 60 70 80 90 
FREQUENCY (Gz) Fin Suppression vs. Input Frequency 


Input/Output Isolation 


HARMONIC SUPPRESSION 






ISOLATION - dB 





20,25 30 25 42 50 55 6.0 
PaEaUENE TILL. Fin 


INPUT = +12 dBm We 


6.0 7.0 8.0 9.0 
pean - GHz 
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WJ-FD93H/FD93HC 


FREQUENCY DOUBLER 


INPUT FREQUENCY 2TO 9 GHz 
OUTPUT FREQUENCY 4TO 18 GHz 
INPUT DRIVE LEVEL +19 dBm (nominal) 





@e BROADBAND 
e LOW VSWR 
@ HERMETICALLY SEALED 


The WJ-FD93H is a broadband microwave frequency doubler in a hermetically sealed 
MINPAC'M. The doubler is designed for low conversion loss and maximum sup- 
pression of the fundamental and third harmonics. The FD93H is an economical 
means of extending the local oscillator frequency range. 


Guaranteed Specifications 


Characteristics 


Conversion a7 = 2 to 4 GHz 
Loss (dB) an =4 to 9 GHz 

Fundamental 

Isolation (dB) 19 25 F.=2to9 GHz 

Third 


Harmonic 16 20 
Suppression (dBc) 


ra eee GHz 


Input VSWR Pin = 2 to 9 GHz 


Notes: 
1. Measured in 50-Ohm system with Fj, at +19 dBm. 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


3. Fundamental isolation is referenced to the input signal. 


Absolute Maximum Ratings 


Operating Temperature... .......... 0.00. e eee ee ees -54°C to +100°C 
Storage Tamperatiife . .... 26 ok eee ee eh ew ee Re cheats -65°C to +100°C 
Peak Input Power ................2006. 23 dBm at 25°C, 20 dBm at 100°C 
Weight FD93H: 12 grams (0.42 0z.) max. 


FD93HC: 40 grams (1.41 oz.) max. 
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Test Conditions 





Outline Drawings 





FD93H 
0.195-+0.020 
0.800 
—- (4.95+0.51) 
ane rs PLACES 
050} oe 
(14.99) 
0.018+0.001 
uae 
Ta (3) PLACES 
0.260 
(6.60) 
0.130 
(3.30) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 








FD93HC 
MOUNTING SURFACE RF CONNECTOR 
SMA JACK 
0.187 1108 (FEMALE) 
{ (4.75) ea 85)- (2) PLACES 
! 
a: 
0.445 

(952) 0,086 
PRODUCT LABEL AREA a ; er 














0 7464.0.010 
ia ela 











MOUNTING HOLE 

0.116 (2.95) 0.956+0.010 
DIA. THRU (24.28+0.25) 
(4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Drive Level: The minimum = recom- 
mended drive level is +17 dBm. This 
level has been established on the pre- 
mise that a lower drive level will degrade 
the conversion loss and input VSWR 
over the full temperature and frequency 
range. 


The maximum recommended drive level 
is +21 dBm. This upper level is recom- 
mended to avoid excessive input VSWR 
and conversion loss. 


Conversion Loss Vs. LO Drive Power 


— 


CONVERSION LOSS - dB 





2 1% 4 6 6 WW % 1 2 21° 22 
LO DRIVE POWER - dBm 


Conversion Loss vs. Input Frequency 


es a dBm INPUT = 
+21 dBm 


INPUT = +15 dBm 





CONVERSION LOSS - dB 


3 
20 30 40 £50 6.0 7.0 = 9.0 
INPUT FREQUENCY - GHz 





Isolation vs. Frequency 


ISOLATION - dB 





FREQUENCY - GHz 


VSWR vs. Frequency 


1.0 fe = 
pra +21 PAC 
: ES} 


My 7 






AAU ee 


Suppression vs. Input Frequency 


— 


No 





HARMONIC SUPPRESSION - dBc 


20 25 32 35 40-45 509 5&5 60 
INPUT FREQUENCY ~ GHz 
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WJ-Mt1 


DOUBLE-BALANCED MIXER 


LO 
“tn \ 0.2 TO 500 MHz 


IF DC TO 500 MHz 
LO DRIVE +7 dBm (nominal) 








@ LOW NOISE FIGURE: 6 dB (TYP.) 
@ HIGH ISOLATION: 50 dB (TYP.) 


Guaranteed Specifications! 


Typ.2 Max. Test Conditions 


6.0 dB | 6.5 dB] f,, fp & f, 1 MHz to 50 MHz 
8.5 dB] f,, fy & f, 0.2 MHz to 500 MHz 


Characteristics 





SSB Conversion Loss 
and 
SSB Noise Figure 


Isolation” 
fy at 
fy at 
fr at 
fp at 
f at 
f, at 
FP, at 
fy at 


ft. fr & f, 0.2 MHz to 50 MHz 


— BP r= Fa 


f,, fp & fi 50 MHz to 500 MHz 





Conversion Compression fp =+1dBm 
Conversion 
Densensitization Level 1.0 dB fro =+1 dBm 
10.0 dB fro = +10 dBm 
Attenuator Insertion Loss 3 dB stad 10 mA Ff, 1 to 50 MHz 


I =OmAf, 0.2 to 50 MHz 


Pulse Modulator Rise Time 
Pulse Modulator Fall Time 


Pulse Input at | 
RF Input at L 


+> bh th Hh 
= Ty oo 
2229 
vt — = 
ao N © fs. 
on oo on 
on fommon oa 
wo ww ww 


a_ aah 
o-Sa 
=> = 
n MN 


Pulse Modulator On-Off Ratio |40 dB 
30 dB 


f, 0.2 to 50 MHz 
f, 50 to 500 MHz 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |!-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 
Operating Temperature 


C2100 4 UG dc civ edb iwnd sh wade nose bee eee -20°C to +100°C 
(Oe DOO IW Z so Sa oo 5 ved bia eo EVR ee Soe 8 ee -54°C to +100°C 
Storage TEMperatre «6 oo wc a 8p SOW Re ee ES Hee -65°C to +100°C 
Peak AF Innit Powel... ok kis 6 GAD awe ee ee os ew eee +1/ dBm 
Peak Input Current at BS CO. nck ccm nh 0 ae Se Gs Ha owns dbo 50 mA DC 
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Outline Drawing 


M1 









PRODUCT 
LABEL AREA 


223 1.953 
(13.28) (49.61) 














RF CONNECTOR | 
(FEMALE) SMA. 0, 405 MAX 


(3) PLACES 1.910 (10.18) 
bale te en NE A SUN MAX 


(48.51) (12. 70) 
1.310 









MOUNTING HOLE 
. 156 (3.96) DIA THRU 


ig (2) PLACES 











.250 2.500 
(63.50) 





3.000 





(76.20) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


Weight 45 grams (1.6 oz.) max. 


Connectors BNC/SMA 


Typical Performance at 25°C 


Conversion Loss 


Evan 
ALi tT {| 
fi} tt tt tt 


CONVERSION LOSS - dB 





-4 +2 0 2 4 #6 8 10 12 14 
INPUT FREQUENCY - MHz 


Conversion Loss vs. Drive Level: Con- 
version loss in an SSB system’ as a func- 
tion of drive level (fp level), with fy, and 
fp at approximately 50 MHz and fp 
level at -20 dBm. 


> 


- dB 


on 





(eo L 
0 








CONVERSION LOSS 


0.1 1 10 100 1000 
FREQUENCY - MHz 


Conversion loss of the mixer when used 
in SSB system. The frequency ordinate 
refers to the inputs fh and fp with f 
any frequency less than 500 MHz for 
conversion loss measurements. 


Isolation 









PUTTIN TTA ear tin TH 
PL TUIT LTT PTT PSS 


0.1 1 10 100 1000 
FREQUENCY - MHz 


Level of the f signal at the R-port and 
l-port with respect to the available 
power of +7 dBm from a 50-ohm source 
used for T) . 


1 dB Compression Point vs. LO 


~— 






(dBm) 


ee LEE 
6 LaF = 50 Miz — aT 
ptt ti | tt 


8 9 10 11 #12 #13 #14 #+15 #%116 17 
LO DRIVE POWER - dBm 





Pt 


COMPRESSION 


ot 
~s 


Two-Tone Suppression vs. Frequency 
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lu ee A 
>> 

Eo LO =+7 dBm 
<a RF =0dBm 
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WJ-MITA 


DOUBLE-BALANCED MIXER 


LO 
7 } 3 TO 1000 MHz 


IF DCTO 1000 MHz 
LO DRIVE +7 dBm (nominal) 








@ HIGH ISOLATION: > 45 dB (TYP.)? 


Guaranteed Specifications! 





Test Conditions 


SSB Conversion Loss 7.6 dB fh, fp & fi 10 MHz to 100 MHz 
and 
SSB Noise Figure 10.0 dB fi, Fr & f 3 MHz to 1000 MHz 


Mixer Isolation 
f at R 40 dB 
f, at | 40 dB Son gene 


fy at R 30 dB 
f at | 20 dB 


Notes: 


100-1000 MHz 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 


low IF frequencies. 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 


value measured at the specified condition. 


Absolute Maximum Ratings 

Operating Temperature.................... 
Storage Temperature.............. 
Peak RF Input Power.......... 
Peak Input Current at 25°C. . . 


Weight 45 grams (1.6 oz.) max. 


Connectors BNC,SMA 
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_-54°C to +100°C 
.-65°C to +100°C 
‘ke atl 
metho OO Tir 


Outline Drawing 





523 1.953 
—*"| (13.28) (49.61) eet cee 
040 
( ei 
RF CONNECTOR SMA 0.405 MAX 


(FEMALE) 

(3) PLACES (10,18) __ 

= 1.910 =| BNC 0,500 MAX 
(48.51) (12.70) 











MOUNTING HOLE 
. 156 (3.96) DIA THRU 


a (2) PLACES 








(6. 35) (63.50) 


3.000 


i $A $a $$ $ $$ 


(76.20) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 0.015 (0.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Two-Tone Suppression vs. Drive Level 






































dB RELATIVE TO DESIRED OUTPUT 





7; os 8 0b WR ehMw 6b we LY 
LO DRIVE LEVEL (dBm) 





WJ-M1A-T1 


DOUBLE-BALANCED MIXER 


LO 
a } 3 TO 1200 MHz 


IF DCTO 1200 MHz 
LO DRIVE +7 dBm (nominal) 





@ HIGH ISOLATION: > 45 dB (TYP.)2 





Guaranteed Specifications! Outline Drawings 
Characteristics Test Conditions 
M1A-11 
SSB Conversion Loss f,, fo & f, 10 MHz to 100 MHz 
L R | 523 1.953 
and | (13.28) ioe | 


SSB Noise Figure he fr & fi 3 MHz to 1200 MHz 
























040 ; 
(1.02) 
lsolation t 
ji ar RF CONNECTOR 
fat | mantle roe i 
BNC 0,500 MAX 
f t R (12.70) 
a 
L 
f, at | 100-1000 MHz MOUNTING HOLE 
ke 156 (3.96) DIA THRU 
(2) PLACES 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |!-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at (6.35) | | (63.50) 
low IF frequencies. 

2: Typical values are measured at 25°C and are not guaranteed. They are based on the average 


value measured at the specified condition. DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


3.000 
(76.20) 





Absolute Maximum Ratings 


Storage Temperature... ....... 0.0.0.0 cee eee ee ee -65°C to +100°C 
Operating Temperature... .........0 2.0.00. eee ee ees -54°C to +100°C 
Peak RF Input Power... 0.2... cle ee ee ee ee ee +17 dBm 
Peak Input Current at 25°C. 2. 1 ee 50 mA DC 


Weight 45 grams (1.6 0z.) max. 
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WJ-M1G 


DOUBLE-BALANCED MIXER 


LO 
_ } 1.0 TO 4.2 GHz 


IF DCTO1GHz 
LO DRIVE +7 dBm (nominal) 





@® HIGH ISOLATION: > 40 dB (TYP.)? 
@® LOW NOISE FIGURE: 5.3 dB (TYP.)? 


Guaranteed Specifications! 


Characteristics Test Conditions 


SSB Conversion Loss 
and 
SSB Noise Figure 


7.5 dB f) & fp 1.5 to 4.2 GHz 
f, 0.01 to 1 GHz 
8.5 dB f) & fp 1.0 to 1.5 GHz 


f, 10 to 500 MHz 


Isolation 
ir at || 20 dB FE 1.0 to 4.2 GHz 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Storage Temperature ............0 2.00000 eee ee ees -65°C to +100°C 
Operating Temperature............... 0.02.0 cee eee ene -54°C to +100°C 
Peak AP Input POWGr, 0.6 deccws dee ee 9 OG ee OS He oe at Cee +17 dBm 
Peak Input Current at 25°C... 2 ee 50 mA DC 


Weight 31 grams (1.1 0z.) max. 
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Outline Drawing 





M1G 
0.040 
0.690 
(17.53) | (1.02) 
0.590 0.720 0.600 0.590 RF CONNECTOR 
99) \(18. 24) (14,99 SMA JACK 
(14.99) (18.29), (15.24) (14.99) eee 
0.600 
(15.24) 
0,300 
| (7 62) 
0.250 | MOUNTING HOLE 
6.35) 3.000 Ae ee 
( (76.20) (2) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Conversion Loss 


CONVERSION LOSS - dB 
~ 





4 2 0 2 4 6 8 1 12 14 
DRIVE LEVEL - dBm 


Conversion Loss vs. LO Drive Level: 
The minimum recommended drive level 
is +4 dBm. The maximum recommended 
drive level is +13 dBm. 








CONVERSION LOSS - oB 





CONVERSION LOSS - dB 


10 1.4 #18 22 426 3.0 34 3.8 4.2 
FR FREQUENCY - GHz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fe) with f at 
100 MHz and 800 MHz. Data plotted 
with an fo level of +7 dBm. 


Isolation 








ISOLATION - dB 





60 
50 
laa 


10 1.4 1.8 2.2 2.6 3.0 3.4 3.8 4.2 
F, FREQUENCY - GHz 





ISOLATION- dB 
& 


Ww 
oOo 


L 


Isolation vs. Frequency: Level of the f 
signal fed through to the R- and |-ports 
with respect to the level of the ie signal 
at the L-port. 





10 061.4 1.8 2.2 2.6 3.0 3.4 3.8 94.2 
FREQUENCY - GHz 








F = 4.0 GHz at +7 dBm 


VSWR 











0 0.2 0.4 0.6 0.8 1.0 
FREQUENCY - GHz 


VSWR vs. Frequency: VSWR of the I- 
and R-ports in a 50-ohm system. Some 
variation in the R-port VSWR will 
occur as a function of the L-port fre- 
quency as shown above. Curves for R- 
port VSWR are plotted for L-port fre- 
quencies of 2 GHz and 4 GHz. For the 
best R-port VSWR, the fo frequency 
should be greater than the input fre- 
quency at the R-port. A plot of I-port 
VSWR is also.shown with fp at 2 GHz 
and ua greater than Fr. 
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WJ-IVITH 


DOUBLE-BALANCED MIXER 


LO 
a 1.8 TO 6.2 GHz 


IF DCTO2 GHz 
LO DRIVE +7 dBm (nominal) 





@ HIGH ISOLATION: > 35 dB (TYP.)2 


Guaranteed Specifications! 


Conversion Loss 7.0 dB f & Fe 1.8 to 4.2 GHz 
and fi 0.01 to 2 GHz 


Noise Fixture f, & fp 4.2 to 6.2 GHz 


Characteristics Test Conditions 





8.0 dB fi, 10 to 500 MHz 
9.0 dB fF, 500 MHz to 2 GHz: 
Isolation 
f, at R 
fy at R f, 1.8 to 4.2 GHz 
fat R f, 4.2 to 6.2 GHz 
f, at | 
Mixer Compression 1.0 dB fp =-2 dBm 
fy at +13 dBm 
1.0 dB fp =~4 dBm 
f at +7 dBm 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The !-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature......................00000008 -54°C to +100°C 
Storage Temperature................ 0000 c eee ee eae -65°C to +100°C 
Pasir INOUE OWEE, © 6% coe o- 2 can eda bs cee Sere oe orcs & Us oS +17 dBm 
Peak Input Current at25°C.... 2... ee ee 50 mA DC 


Weight 31 grams (1.1 0z.) max. 
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Outline Drawing 


M1H 
0.523 - 1.953 =a) 
(13.28) (49.61) 


| 0.590 0.720 0.600 0.590 
(14.99) (18.29); (15.24) (14.99) 














RF CONNECTOR 
SMA JACK 
(3) PLACES 


0.300 


600 
a (7.62) 
0.250 MOUNTING HOLE 
(6.35) 3.000 DIA. THRU 
( (76.20) (2) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 0.015 (0.38) UNLESS OTHERWISE SPECIFIED 





CONVERSION LOSS - dB 


Typical Performance at 25°C 


Conversion Loss 





DRIVE LEVEL - dBm 


Conversion Loss vs. Drive Level: Con- 
version loss in an SSB system is a func- 
tion of drive level (fe with f, and fp at 
approximately 3 GHz and fo level at 
-6 dBm. 


CONVERSION LOSS - B 





16 243.2 40 48 56 6.4 
F p FREQUENCY - GHz 


CONVERSION LOSS - & 





Conversion Loss vs. Inout Frequency: 
The frequency ordinate refers to the 
report (fe) with f, at 200 MHz and 
1000 MHz, data plotted with f, at +7 
dBm. 


Isolation 


ISOLATION - dB 





F, FREQUENCY - GHz 


Isolation vs. Frequency: Level of the f 
signal fed through to the R- and |-ports 
with respect to the level of the fy signal 
at the L-port. 





FREQUENCY - GHz 











ee eee eae 
a os LA a, 
eae 
eens AT TT 


4 
2.0 2.4 2.8 3.2 3.6 40 44 48 5.2 5.6 6.0 
FREQUENCY - GHz 










Ser 
ooo = 

ae ee ee =e 
epooartes | [|| | oon 


‘9 0.2 0.4 06 O08 1.0 1.2 14 16 18 2.0 
FREQUENCY - GHz 





VSWR vs. Frequency: \/SWR of the L- 
l- and R-ports in a 50-ohm system. 
Some variation in the R-port VSWR will 
occur as a function of the L-port fre- 
quency as shown above. Curves for R- 
oort VSWR are plotted for L-port fre- 
quencies of 2 GHz and 4 GHz. A plot 
of |-port VSWR is also shown with f : 
at 4 GHz. 
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WJ-M1J 


DOUBLE-BALANCED MIXER 


LO 
a \ 300 TO 2000 MHz 


IF DCTO 1000 MHz 
LO DRIVE +7 dBm (nominal) 





@ HIGH ISOLATION: >50 dB (TYP.) 


Guaranteed Specifications! 


Characteristics Test Conditions 
SSB Conversion Loss 
and 
SSB Noise Figure 


f) & fp = 1000 to 1700 MHz 
f= 10 to 500 MHz 

f, = 500 to 1000 MHz 

f, & fp = 600 to 2000 MHz 
f= 10 to 1000 MHz 

f, & fy = 300 to 2000 MHz 
f= 10 to 450 MHz 

f) = 450 to 1000 MHz 


Isolation 
to: FR f, = 300 to 1000 MHz 
L to | 
Le t6+R = 1000 to 2000 MHz 
L to | 


Conversion Compression fr level = 0 dBm 


Densensitization Level fr2 level = -2 dBm 





Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |I-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Storage Temperature.............0.. 0.0000 eee eee eee -~65°C to +100°C 
Operating Temperature........... CF ee ne a Re ee 8 ew 2% -54°C to +100°C 
Peak RF Input Power........... +26 dBm at 25°C, derate to +17 dBm at 100°C 
Peak Input Current at 7 a a rr re 50 mA DC 
Weight 31 grams (1.1 0z.) max. 
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Outline Drawing 











0.590 0.720 0.600 0.590 RE CONNECTOR 
14.99) (18.29) (1524) (14,99 
(14.99) (18.29) (15.24) (14.99) SMA JACK 


0.300 


(7.62) 
0.250 MOUNTING HOLE 
(6.35) 3.000 DIA. THRU 
( (76.20) (2) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 0.015 (0.38) UNLESS OTHERWISE SPECIFIED 





Typical Performance at 25°C 


Conversion Loss 









4p yada ar 
AL 
PCC 


0123 4 56 78 9 101112 13 14 15 16 
DRIVE LEVEL - dBm 


CONVERSION LOSS - dB 


_ 
So 


Conversion Loss vs. LO Drive Level: 
The minimum recommended drive level 
is +4 dBm. A lower drive level will de- 
grade the conversion loss and noise 
figure over the full temperature and 
frequency range. Operation at +4 dBm 
is recommended to reduce the level of 
the intermodulation products in the last 
two rows of the intermodulation chart. 
It will also minimize the output noise 
below 2 kHz. 


The maximum recommended drive level 
is +138 dBm. A higher drive level will 
significantly increase the noise figure 
and also degrade isolation. Operation at 
+13 dBm is recommended to achieve 
best two-tone performance and suppres- 
sion of the intermodulation products in 
the rows above the second row in the 
intermodulation chart. 


fenpunns te 
“SEE 


IF = 200 MHz ESS 


ace ae 


> 








o 


HIGH SIDE f1 


~ 


CONVERSION LOSS - dB 
oO 





to =) 


500 650 800 950 1100 1250 1400 1550 1700 1850 2000 


RF FREQUENCY - MHz 


CONVERSION LOSS - dB 


F = 1000 MHz 
fL>fp 


200 400 600 800 1000 1200 1400 1600 1800 2000 
RF FREQUENCY - MHz 





Mae | 
in 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in SSB system. The frequency ordinate 
refers to the R-port (fp) with f, at 200, 
500, and 1000 MHz. Data plotted with 
an FL level of +7 dBm. 
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10 100 200 300 400 500 600 700 800 900 1000 
IF FREQUENCY - GHz 


Conversion Loss vs. fy Frequency: Con- 
version loss of the mixer when used ina 
SSB system. The frequency ordinate re- 
fers to the I-port when f, is swept from 
510 to 1500 MHz with at 500 MHz 
and f, swept from 1110 to 2100 MHz 
with R at 1100 MHz. 


lsolation 


ISOLATION - dB 





20 
200 400 600 800 1000 1200 1400 1600 1800 2000 
f FREQUENCY - MHz 


Isolation vs. Frequency: Level of the 
f signal fed through to the R- and I- 
ports with respect to the level of the fy 
signal at the L-port. 







3.0 bI-PORT 
3 ;FL= 1.5 GHz 


10 1.0 10.0 
FREQUENCY - GHz 


VSWR vs. Frequency: VSWR of the L-, 
l-, and R-ports in a 50-ohm system with 
f, at +7 dBm. Some variation in the R- 
port VSWR will occur as a function of 
the L-port frequency. 


Harmonic Intermodulation 


5fr 
At 
3fp 
2fr 


tr 





Harmonic Intermodulation Products: 
Intermodulation signals which result 
from the mixing of mixer generated har- 
monics of the input signals are shown 
above. Mixing product suppression is 
indicated by the number of dB below 
the desired output level, fr f, - Pro- 
ducts are for the difference frequency 


nfy “mfp and mfp, -nft The perfor- 
mance was measured with f- at 300 
MHz, -10 dBm, and f, = 299 MHz, +/ 


dBm for light area, +13 dBm for shaded 


area. 
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WJ -IVITK 


DOUBLE-BALANCED MIXER 


LO 
ce } 1.0 TO 4.0 GHz 


IF DC TO 1000 MHz 
LO DRIVE +20 dBm (nominal) 


@ HIGH INTERCEPT POINT: +28 dBm (TYP.)? 


Guaranteed Specifications! 


Characteristics Test Conditions 


SSB Conversion Loss = 8.0 dB fr 1.2 to 4.0 GHz 
and fp 12 to 3.5 Griz 
SSB Noise Figure fF, 10 to 500 MHz 
Pye fr 
9.5 dB f, & fp 1.0 to 4.0 GHz 
f 10 to 1000 MHz 
fr = +13 dBm 


Conversion Compression 


Isolation 
FE at R 20 dB fy 1.0 to 4.0 GHz 
Ty. at | 15 dB fy 2210 4.0 Griz 
fy at | 10 dB f, 1.0 to 2.0 GHz 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The l-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-dhm system at 
low IF frequencies. ‘ 

2. Typical values are measured at 25 C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Storage Temperature.............. 0.00 cee eee ee eee ~65°C to +100°C 
Operating Temperature 
Without Specification Degradation. ............2. 20000 ee -54°C to +85°C 
With 0.5 dB Noise Figure Degradation. ...............2.. ~54°C to +100°C 
Peak Hr tapout Power... 4°. 5 6 Maw 6 0G es AG ew ees +26 dBm, at 25°C 


Weight 33 grams (1.164 0z.) max. 
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Outline Drawing 








ty 1 


t —_ 
0.590 0.720 0.600 0.590 
(14.99) ,(18.29)) (15.24) (14.99) 


Eo (63.50) ~ s 
0.250 
(6.35) | 3.000 
? ( (76.20) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 0.015 (0.38) UNLESS OTHERWISE SPECIFIED 





~~ RF CONNECTOR 
MA JACK 
(3) PLACES 








MOUNTING HOLE 
DIA. THRU 
(2) PLACES 


Typical Performance at 25°C 





Conversion Loss Isolation 

| ee Bi 
S 6 oe 
z S 
ae : ere 
E a 
S 9 
oO 

10 0 

10 12 14 16 18 20 22 ~— 24 06 4210 14 #218 22 26 3.0 3.4 3.8 42 46 

DRIVE LEVEL - dBm fi FREQUENCY - GHz 

Conversion Loss vs. LO Drive Power: Isolation vs. Frequency: Level of the f 
The minimum recommended drive level signal fed through to the R- and |-ports 
is +16 dBm. The maximum recom- with respect to the level of the fo signal 
mended drive level is +23 dBm. at the L-port. 

: Two-Tone intermodulation 





CONVERSION LOSS - dB 


9 
06 10 14 18 22 26 30 34 38 42 46 
fp FREQUENCY - GHz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fp) with f) at 
500 MHz and f, greater than f,. Data 
plotted with an Fy level of +20 db m. 





Typical Two-Tone’ Intermodulation 
Performance: fi = 500 MHz, fp = 2.5 
GHz + 1 MHz, f, af min = 3.0 GHz at 
+20 dBm, fr at -10 dBm vertical scale 
10 dB/cm. 
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WJ-MA1P 


DOUBLE-BALANCED MIXER 


LO 
et } 0.5 TO 4.0 GHz 


IF 5MHz TO3.0 GHz 
LO DRIVE +15 dBm (nominal) 





@ HIGH INTERCEPT POINT +25 dBm (TYP.)2 
® BROADBAND 





Guaranteed Specifications! 


Test Conditions 


fe & fp 0.5 to 1 GHz 
f 5 to 500 MHz 


f, &Ttp 2 to 4 GHz 
f, 0.005 to 2 GHz 


Characteristics 
fo & fp 0.5 to 4 GHz 


SSB Conversion Loss 
and 
SSB Noise Figure 
fi 0.005 to 3 GHz 


Isolation 
id at R 20 dB 
fp at 20 dB Ff, 0.5 to 4 GHz 


Notes: 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 


unless otherwise specified. 
2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 


value measured at the specified condition. 





Absolute Maximum Ratings 


Operating Temperature................ 0.20002 ee eee eeee -54°C to +85°C 
storage Teniperature ... ....5. 6. 1 ee ee BOR CaS. -65°C to +100°C 
Peak RF input Power... .¢ 5 62s « «os oe ee oe 2 Oe aa oe eee +27 dBm RMS 
Peak Input Current at+25°C.. 0.0... es 100 mA DC 


Weight 31 grams (1.1 oz.) max. 
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Outline Drawing 





0.590 0.720 0.600 0.590 
(14.99) \(18.29)) (15.24) (14.99) 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Conversion Loss 














CONVERSION LOSS - dB 





FREQUENCY - GHz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fp) with f 
at 150 MHz. Data plotted with fy 4 
+15 dBm. 





Isolation 








ISOLATION-dB 














FREQUENCY ~ GHz 


Isolation vs. Frequency: Level of the 
fy signal fed through to the R- and I- 
ports with respect to the level of the fy 
signal at the L-port. 
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= 10 TO 1500 MHz 
IF DC TO 800 MHz 


LO DRIVE +7 dBm (nominal) 





WJ-M2A/M2AC 


DOUBLE-BALANCED MIXER 


® HIGH ISOLATION: 35 dB (TYP.)2 


Guaranteed Specifications : 


Characteristics 


SSB Conversion Loss 
and 
SSB Noise Figure 


Isolation 
us at R 
L at | 


f, at R 
f, atl 


fy, at R 
Ff, atl 


Conversion Compression 
Desensitization Level 


Third Order Intercept Point 





Notes: 


7.2 dB 


+12 dBm 
(Typ. Only 


Test Conditions 
fp 20 to 600 MHz 


f, 10 to 800 MHz 
f, 1 to 200 MHz 


fp 10 to 1500 MHz 
f, 10 to 1500 MHz 
f; 1 to 200 MHz 


f, 1 to 800 MHz 


a 10 to 500 MHz 
fh 500 to 1200 MHz 
fe 1200 to 1500 MHz 
fr Level = 0 dBm 


fR2 Level = -2 dBm 


f, =+7 dBm 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 


low IF frequencies. 


value measured at the specified condition. 


Absolute Maximum Ratings 
Operating Temperature* 


Typical values are measured at 25°C and are not guaranteed. They are based on the average 


WO ee oe oe ee Be a ee ete i bh he ~20°C to +100°C 
DA re pe SF a hase ie eed ed PS cck'w alka OL -54°C to +100°C 
Storage Temperature ................00 ccc cece eeeee -65°C to +100°C 
Peak Input Power............ +23 dBm at 25°C, derate to +17 dBm at 100°C 
Peak Input Current at25°C............. 00.00 e eee 50 mA DC 


*For the SMA connector package operation within 0° to 50°C temperature range is 


recommended. 


Weight M2A: 2 grams (0.07 oz.) max. 
M2AC: 22 grams (0.78 oz.) max. 
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Outline Drawings 









































0.454 (11.53) 
0.445 (11.30) 
0.220 (5.59) 
0.195 (4.95) 
0.200 15.08) 
0.170 (4.32) 
I ae 0.019 (0.48) DIA. 
0.016 (0.41) (4) PINS 
0.510 (12.95) 9,4 
=) 0.498 (12.65) DIA: 
0.310 (7.8/) DIA. 
0.290 (7.37) B.C. 
_~ GROUND 
L.0. PORT — RF PORT 
0.034 
(0.86) 
WE PORT 45° + 3° REF. 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 010 (.25) UNLESS OTHERWISE SPECIFIED 
0.700+0.010 
PRODUCT IDENTIFICATION (17.78+0.25) 9 499 
100 
iG 
0.700+0.010 Yt 


(17.78+0.25) 







(11.43) 


RF CONNECTOR 
SMA JACK 
(3) PLACES 





MOUNTING HOLES 
THREADED INSERT 
2-56 UNC-3B x 0.180+0.030 


0.550 (4.57+0.75) DEEP 
(13.97) (4) PLACES 
0.370 
0.375 (9.40) 
(9.51) 
(TYP) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


CONVERSION 


Typical Performance at 25°C 


Conversion Loss 














CONVERSION LOSS - dB 





LO DRIVE LEVEL - dBm 


Fp = 1000 MHz 
F, = 1020 MHz 
Fy = 20 MHz 


Conversion Loss vs. LO Drive Level: 
The minimum recommended drive level 
is +7 dBm. The maximum recom- 
mended drive level is +13 dBm. 


LOSS - dB 








0 200 400 600 800 1000 1200 1400 1600 1800 2000 
RF FREQUENCY - MHz 
Pio = +7 dBm 
Ppp = -10dBm 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fr) with f, of 
20 MHz. Data plotted with an Ty level 
of +7 dBm. 


CONVERSION LOSS - dB 
co 


400 600 
IF FREQUENCY - MHz 


200 1000 


Conversion Loss vs. f; Frequency: Con- 
version loss of the mixer when used in a 
SSB system. The frequency ordinate 


refers to the |-port (f)) with f, at 1000 
MHz and ig swept from 1000 to 1800 
MHz. 


VSWR 


Conversion Loss 


fon 


~N 





co 





so 


UP CONVERSION LOSS - dB 


0 200 400 
1200. 1400 


FREQUENCY - MHz 
= 1000 MHz AT +7 dBm 


ic -10 dBm 


600 
1600 


| PORT 
R PORT 


P 


Conversion Loss in Up Conversion 
Mode: The frequency coordinate refers 
to the frequencies fed into the I-port at 
-10 dBm. The LO frequency is 1000 
MHz at +7 dBm input level. The output 
signal is at R-port. 





M2A L-Port VSWR (0.1-1.5 GHz) 


Isolation 





ISOLATION - dB 





800 


1000 
FREQUENCY - MHz 


1200 1400 1600 1800 2000 





a M2A R-Port VSWR (0.1-1.5 GHz) 
Isolation vs. Frequency: Level of the f 
signal fed through to the R- and |-ports 
with respect to the level of the fr signal 
at the L-port. 





Harmonic Intermodulation 


M2A MIXER HARMONIC INTERMODULATION 





M2A I-Port VSWR (0.1-0.8 GHz) 


Harmonics of far 
o=- OO Ww 2 oi 





Harmonics of f,, 


B, ANGI. At 500 Als Rad es HESPECTIVELY. Reflection Coefficient vs. Frequency: 


Reflection coefficient of the L-, l- and 
R-ports in a 50-ohm system with fh at 
+7 dBm. R- and |-port reflection coeffi- 
cient is plotted for ad at 1.0 GHz. 


M2A HARMONICS OF F, 


dB 
SUPPRESSION 
36 


1500 
21 
0 









— MO © & oO 





TEST CONDITIONS: 


LO SIGNAL IS 1000 MHz AT +7 dBm 

IF SIGNAL IS 300 MHz AT —10 dBm 
300 MHz SIGNAL FROM R PORT IS SET 
AS REFERENCE AND ITS HAR- 
MONICS DATA TAKEN. 
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WJ-M2B/M2BC 


DOUBLE-BALANCED MIXER 


LO 
i } 10 TO 1600 MHz 


IF DC TO 800 MHz 
LO DRIVE +7 dBm (nominal) 





@ HIGH ISOLATION: 40 dB (TYP.) 





Guaranteed Specifications! Outline Drawings 


Characteristics Test Conditions 


M2BC 


fr 20 to 600 MHz 0.7000.010 

f, 10 to 800 MHz i a te 
f 0.4 to 200 MHz ; 

fr 10 to 1600 MHz 
fy 10 to 1600 MHz 
f 0.4 to 800 MHz 


SSB Conversion Loss 
and 
SSB Noise Figure 







RF CONNECTOR 






































0.900 /' SMA JACK. MOUNTING HOLES 
: (3) PLACES THREADED INSERT 
. : ae? ae ee ae 

Isolation | 00° fo r oe ta) PLAGES 

a at R L 4 0370 

fy. at f, 10 to 700 MHz o3 ‘ 

(TYP) 

ry at R DIMENSIONS ARE IN INCHES (MILLIMETERS) 

FE at | fy 700 to 1200 MHz + 015 (.88) UNLESS OTHERWISE SPECIFIED 

FE at R 

7. “at. f; 1200 to 1600 MHz 

L. 8 M2B 
Conversion Compression fr =+/ dBm 7 0.454 (11.53) i 
0.445 (11.30) 
on 
Densensitization Level frp =+5 dBm ee 
far (5.08) , 

e , 4. 

Third Order Intercept f, = +13 dBm ees 
Sa -_ 0.019 (0.48) DIA, 


Point 








0.016 (0.41) (4) PINS 
0.510 (12. 95) DIA 
0.498 (12.65) : 


0.310 (7.87) DIA. 
0.290 (7.37) B.C. 
_— GROUND 


— RF PORT 


Notes: 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at L.0. PORT 
low IF frequencies. 
2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
the average value measured at the specified condition. ‘onan 














0.034 
(0.86) 


45° + 3° REF. 


Absolute Maximum Ratings 


s °o ° 
Operating Temperature .............-.22 0002 eee ee eee -54°C to +100 C ede Wier Se eee es 
Storage Temperature 0 eben we we we Been -65°C to +100°C GOT Set UNRESS OT EMMIS ST ECIn ED 
Peak Input Power ............... +23 dBm at Pit oad derate to +17 dBm 100°C 
Peak Input Currentat 25°C. 2 oon kA dad bees SESS EE ee 50 mA DC 


Weight 2B: 2 Grams Max. (0.07 oz.) 
M2BC: 20.15 Grams Max. (0.71 oz.) 
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Typical Performance at 25°C 


Conversion Loss 


= 1500 MHz at -10 dBm 
= 1530 MHz 


CONVERSION LOSS - dB 





DRIVE LEVEL - dBm 


Conversion Loss vs. LO Drive Level: 
The minimum recommended drive level 
is +11 dBm. The maximum recom- 
mended drive level is +17 dBm. 





CONVERSION LOSS - dB 





0 10 50 100 200 400 600 800 1000 
F FREQUENCY - MHz 


Conversion Loss vs. f / Frequency: Con- 
version loss of the mixer when used in 
an SSB system. The frequency ordinate 
refers to the |-port (f,) with f, at 500 
MHz and i from 501 to 1500 MHz. 


peel | Ut | 
eats 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fp) with f, 
equal to 30 MHz. Data plotted with us 
level of +13 dBm. 


w 










CONVERSION LOSS - dB 


1000 MHz 


10 MHz 100 MHz 
For FREQUENCY - MHz 


Isolation 




















ISOLATION - dB 


=H i 
= +13 dBm 











0 200 400 600 800 1000 1200 ° 1400 1600 1800 2000 
FREQUENCY - MHz 


/solation vs. Frequency: Level of the f 
signal fed through to the R- and |-ports 
with respect to the level of the fy signal 
at the L-port. 


VSWR 





L-Port (0.1-1.5 GHz) 





1-Port (0.1-0.8 GHz) 


VSWR 





R-Port (0.1-1.5 GHz) 


Reflection Coefficient vs. Frequency: 
Reflection coefficient of the L-, I- and 
R-ports in a 50-ohm system with fy at 
+13 dBm. R- and |-port reflection 
coefficient is plotted for | at 1.0 GHz. 


Two-Tone Intermodulation Performance 





= 505 MHz 


=500MHz far 
Pei Reo =o dBm 
fig = 1190MHz = P}g =t+13dBm 


f, = 641 MHz @ 10 dB/div. 


Rey 


Two-Tone I/ntermodulation — Perfor- 

mance: The photo displays typical re- 

lative suppression of 3rd order two-tone 

measurement, with P equal to 
er 

Pero at -b dBm. 
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eet 10 TO 1000 MHz 
IF DC TO 600 MHz 


LO DRIVE +20 dBm (nominal) 





® HIGH INTERCEPT POINT: +30 dBm (TYP.)2 


@® HERMETICALLY SEALED 


Guaranteed Specifications! 
Characteristics 


SSB Conversion Loss 


lsolation 


—h 
or 
® 
ct 
ae a 6 


—h 
"a 
® 
t+ 
pee 


fr at | 


Conversion Compression 


Densensitization 


Notes: 


WJ-M2E/M2EC 


DOUBLE-BALANCED MIXER 


and 
SSB Noise Figure 








Test Conditions 


fp 10 to 300 MHz 
Fp 10 to 300 MHz 
fi 10 to 200 MHz 


Fy 1 to 600 MHz 


frp 10 to 1000 MHz 
fy 10 to 1000 MHz 
fh 2 to 200 MHz 


Fi 1 to 500 MHz 


f; 10 to 100 MHz 


a 


fy 100 to 400 MHz 


f, 400 to 1000 MHz 


L 

fp 10 to 1000 MHz 
fr = +20 dBm 

fh = +25 dBm 

fy = +25 dBm 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 


low IF frequencies. 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 


value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature*................ 
Storage Temperature................-.. 
Peak RF Input Power at+85C ........... 
Peak Input Current at = i ae 


-54°C to +100°C 
-~65°C to +100°C 


100 mA DC 


*For the SMA connector package operation within O° to 50°C temperature range is 


recommended. 


Weight M2E: 2 grams (0.07 oz.) max. 
M2EC: 22 grams (0.78 oz.) max. 
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Outline Drawings 





M2E 
0.454 (11.53) 
0.445 (11.30) 
0.260 (6.60) 
} 0.240 (6.10) 
0.200 exer k 
0.170 (4.32) 





7 
i = 0.019 (0.48) DIA. 
0.016 (0.41) (4) PINS 
0.510 (12.95) 
=| 0.498 (12.65) DIA- 


0.310 (7.87) DIA. 
0.29) (7.37) B.C. 





L.0. PORT ~~ 


Px 0.038 (.97) 


0.029 (.74) , 





PORT —~ 
PORT Se 45° + 3° REF. 


be / 
Xe 4 / 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


M2EC 


0.700+0.010 
, PRODUCT IDENTIFICATION (17.780.25) 9 499 
/ AREA 






0.700+0.010 # 
(17.78+0.25) 





RF CONNECTOR 
SMA JACK MOUNTING HOLES 


.86) (3) PLACES THREADED INSERT 
2-56 UNC-3B x 0.180+0.030 
(4.57+0.75) DEEP 

(4) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 








































Conversion Loss vs. Frequency Isolation 
MIXER WJ-M2E 
fl SOURCE fp SOURCE co 
: 3 
S < 
re a 
5 a 
5 
oO 
i 5 10 50 100 500 1000 5000 
Mixer Test Circuit: When terminated as RF FREQUENCY - MHz , 
shown, the mixer impedance at the R- Lo> ‘RF 
‘ F Pi, = +20dB 
and |-ports is 50 ohms. The impedance te fk 
: A , RFE 
at the L-port is nonlinear and is a func- typ « BETWEEN 1 MHz and 100 MHz «2 
tion of the f, level. For most applica- 2 
tions, the fp level should be as shown. E 
This is equivalent to delivering 100 a 
milliwatts (+20 dBm) into a 50 ohm $, 
load. The fr level should be below 39.8 a 6 FREQUENCY - MHz 
milliwatts (+16 dBm) in order to avoid z : fLo = 700 MHz @ + 20 dBm 
conversion compression with f, at £4, Ppp = -10dBm 
+20 dBm. 2 10 
sae || 
0.01 0.1 l 10 100 500 
IF FREQUENCY - MHz 
‘Lo? 'Re 
Pig = +20 dBm 
for = - 
Conversion Loss vs. LO Drive 
en 
S 
S 
ce 
ws 
Ss FREQUENCY - MHz 
7 8 9 10 11 12 13 14 15 16 7 18 19 20 21 22 23 Pre = Pip= -10dBm 
LO DRIVE - dBm Pio = +20 dBm 
fi = 400 MHz fh = 1000 MHz 


fpr = 300 MHz @ -10 dBm 


Drive Level: The minimum  recom- 
mended drive level is +17 dBm. The 
maximum recommended drive level is 
+27 dBm. 


ae, 


Typical Two-Tone Intermodulation Performance at 25°C 


Definition: |n a mixer application where 
the input must be wideband two signals 
(fay and faz) may mix with the local 
oscillator signal (f,) to produce in-band, 
two-tone third-order intermodulation 
products [(2fa2 — fri) tf). 


Two-Tone Suppression vs. Input Level: 
With each dB decrease in input level, 
the 3rd order product is decreased an 
additional 2 dB. As shown, the WJ-M2E 
will reduce third-order products typi- 
cally 68 dB with both input signals at O 
dBm and 88 dB with both input signals 
at —10 dBm. The input intercept point 
for the WJ-M2E is +34 dBm. This is 
about 24 dB higher than the intercept 
point for a standard low-level double- 
balanced mixer. The 1 dB compression 
level is typically +21.5 dBm as shown 
by the graph. This yields a dynamic 
range in a 1 MHz bandwidth of +126 
dB using the following relationship: 
Dynamic Range = Pinput — (—111 dBm/ 
MHz + B + NF) where; Pinput is the 
input level for 1 dB compression, B is 
the bandwidth relative to 1 MHz in dB 
and NF is the noise figure. 

The spurious free dynamic range Is 
given as follows: 

Spur free dynamic range = 2/3 (I.P. 
— (—111 dBm/MHz + B + NF) 
DRspur free = 2/3 (34 + 111 — 6.5) = 
92.3 dB ina 1 MHz bandwidth. 


TWO-TONE THIRD ORDER ae 
INTERCEPT POINT = +34 dB | oP 
ee | een | 
CONVERSION COMPRESSION 
LEVEL = 21.5 dBm 





























OUTPUT LEVEL - dBm 























THIRD ORDER TWO-TONE 
INTERMODULATION 











INPUT LEVEL - dBm 


This performance represents the 
highest dynamic range achieved using 
passive components in an ultra small 
TO-8 package. The spectrum analyzer 
photos of Fig. 1 compare the M2E to 
the M9D mixer with the LO drive of 
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each mixer at +23 dBm. The M2E pro- 
vides nearly 70 dBm suppression to the 
third order at the 320 MHz frequencies. 


M2E 





M9D 





Fig. 1 


The M2E is also compared with the pace 


setting WJ-MQ9E in Fig. 2. The M2E pro- 
vided performance equal to the M9E 
with only +25 dBm LO drive compared 
with +27 dBm required on the MQ9E. In 
addition the frequency response of the 
M2E is extended to 1000 MHz, and it 
occupies only 1/10 the volume. 


M2E 





Fig. 2 


M9E 





Fig. 2 (continued) 


Third Order Performance When Used 
With LO Drive Amplifier and IF 
Amplifier: The third order IM intercept 
point is shown plotted in Fig. 3 com- 
pared using the WJ-PA2 as an LO drive 
amplifier to a padded LO source from a 
commercial test amplifier. Measured in- 
tercepts as high as +38 dBm were 
achieved both with and without the 
PA2. The WJ-PA2 is a TO-8 Amplifier 
that provides +25 dBm output power 
from 10 to 300 MHz with a nominal 
gain of 11 dB. The third order two-tone 
was equal to or better using the PA2 
directly coupled to the LO port as 
compared to driving from a padded 
commercial source. 


























INTERCEPT POINT - dBm 








PA2 
+15 dBm 























FREQUENCY - MHz 


Fig. 3 Third-Order Input Intercept 
Point vs. Frequency 


Typical Two-Tone Intermodulation Performance at 25°C 


The data for this table was obtained 
using the setup shown in Fig. 8 where 
the LO port was direct coupled to the 
output of the WJ-PA2 TO-8 amplifier. 
Similar performance should be expected 
from other LO drive sources provided 
reasonable match is provided. 


The input IM point was also mea- 
sured using the A59 on the IF port 
of the M2E and this curve is also plotted 
in Fig. 3. There was a 4 or 5 dB de- 
crease in IM point which is attributable 
to the intercept of the A59 being ap- 
proximately equal to the output inter- 
cept point of the M2E. To minimize 
the reduction there should be at least a 
6 dB intercept margin between the out- 
put IM point of one unit to the input ea oer ncaa as 
IM point of one unit to the input point +25 dBm 
of the following unit. , «ad : 

The third order of the M2E versus eee Seven oe 
frequency out to 500 MHz is shown 


“~ 
LO LEVEL AT INPUT 
TO PA2 = +15 dBm 


WJ-PA2 WJ-M2E 


THIRD ORDER OUTPUT INTERCEPT POINT - dBm 


LO LEVEL AT INPUT TO PA2 = +10 dBm 






RF 10 dB PAD 
LO INPUT 





IF 


10 dB PAD 


pee eld 7 OF Wales aiieren” EO The output intercept is also plotted Fig. 8 
drive levels. The curves show that the eee 
nua in Fig. 7 with an A59 on both the IF 
IM point is more constant at the +25 <2 a ae 
and RF ports for +15 dBm and Mixing products are indicated by the 
dBm LO drive level than at lower {evels. ; 
+10 dBm to the input of the PA2. number of dB below thef, +.fp output. 


Occasionally a lower level may cause 

better IM suppression due to phasing 

in the mixer diodes which cause partial 
cancellation. In general, the IM can be 
expected to vary as a function of LO 
drive about 1 dBm per dB of LO drive. 
This result is plotted in Fig. 5. 


The typical performance in the table 
was obtained with fr and f, at 300 
and 310 MHz respectively, f, at +25 
dBm, fg at O dBm, and all resistive 
terminations. 

For the odd fr and f, products and 
the even fg and f_ products the two 
mixers are comparable. For the even 

f_ mixing with the odd fr and the odd 
aa f_ mixing with the even fr, the M9E 
7 a a =m) typically offers a few dB higher sup- 
perce MHz pression. Improved performance is ob- 
Pour = +5 dBm tained at lower frequencies for the even 
mixing with odd and the even mixing 
with even products. The odd mixing 
with odd are not suppressed because of 
mixer balance and therefore are more 
constant with frequency. 


Pig= +15 dBm = 
= at 
27 











OUTPUT INTERCEPT POINT - dBm 
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Fig. 7 Output Intercept Point vs. 
Frequency 





INTERCEPT POINT - dBm 





2 H a s 
"1030 100150200250 3003040045050 + ~Single Tone IM Signal Levels: |nter- 








FREQUENCY - MHz modulation signals resulting from the 
mixing of harmonics of the input signals 
Fig. 4 Third-Order IM Point vs. are shown in Table 1 below for the 
Frequency and LO Drive. WJ-M2E and WJ-MQE. 
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SLOPE = 






dB @ RIE 


Fig. 5 Intercept Point vs. LO Drive 
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INTERCEPT POINT - dBm 
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HARMONICS of fer 


aie 
17 20 23 26 29 


LO DRIVE - dBm 





0 1 2 3 4 p) 


The output IM point is shown plot- HARMONICS of f,.9 
ted in Fig. 6 for the PA driving the LO far and f,.9 at 300 and 310 MHz, tespectively 
port for +15 dBm LO and +10 dBm LO LO drive +25 dBm 


RF signal level +0 dBm 


levels with the AD9 on the IF port. 
Table 1 
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WJ-M2G/M2GC 


DOUBLE-BALANCED MIXER 


LO 800 TO 3500 MHz 

RF 1000 TO 2200 MHz 

IF DCTO 1500 MHz 

LO DRIVE +7 dBm (nominal) 





@ HIGH ISOLATION: 30 dB (TYP.)? 


Guaranteed Specifications! 


Characteristics Test Conditions 
SSB Conversion Loss 
and 
SSB Noise Figure 


FP 800 to 3500 MHz 
6.5.06 fr 1000 to 2200 MHz 
f, 10 to 1500 MHz 





Isolation 
fy at R = f, 800 to 2000 MHz 
fy at R f, 2000 to 3000 MHz 
fy at R fp 3000 to 3500 MHz 
FP at | f, 800 to 3500 MHz 


Densensitization Level fro Level = -2 dBm 


1.0 dB 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature*............ 2... 000 eee eee eee ~54°C to +100°C 
Storage Femriperature .. wn cc we hee te -65°C to +100°C 
Peak RF Input Power........... +23 dBm at 25°C, derate to +17 dBm at 100°C 
Peak Input Current at25°C............00. 0000 eee ees 50 mA DC 


*For the SMA connector package operation within 0° to 50°C temperature range is 
recommended. 


Weight 2G: 2 grams (0.07 oz.) max. 


M2G2: 22 grams (0.78 oz.) max. 
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Outline Drawings 

























0.454 (11.53) 
0.445 (11.30) 
0.260 (6.60) 
0.240 (6.10) 
0.200 5.08) | 
0.170 (4.32) 
| || 0.019 (0.48) DIA. 
0.016 (0.41) (4) PINS 
| 0.510 (12.95) 
0.498 (12.65) DIA: 
0.310 (7.87) DIA.. 
0.290 (7.37) B.C. 
_— GROUND 
L.0. PORT ~_ 7 RF PORT 

[7 sas. | 

MAX. 
IF PORT —~ / 

~ 45° + 3° REF. 

ae 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

+ 0.010 (0.25) UNLESS OTHERWISE SPECIFIED 


0.700+0.010 
PRODUCT IDENTIFICATION soo (12-78*°-25), 0.100 


ecm pes [Pes 








+ 






RF CONNECTOR 
SMA JACK 
(3) PLACES 


MOUNTING HOLES 
THREADED INSERT 

2-56 UNC-3B x 0.180+0.030 
(4.57+0.75) DEEP 

(4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Conversion Loss 


CONVERSION LOSS - dB 





LO DRIVE - dBm 


Fre = 2500 MHz 
Fig = 2900 MHz 
Fir = 400 MHz 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level is 
+7 dBm. The maximum — recom- 
mended drive level is +13 dBm. 


CONVERSION LOSS - dB 


Pio: +7 dBm 
Pre = -10 dBm 
Fig = Fio - Fre = 100 MHz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
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IF FREQUENCY - MHz 


Conversion. Loss vs. f / Frequency: Con- 
version loss of the mixer when used in 
a SSB system. The frequency ordinate 
refers to the l-port (fy) with f F at 
2000 MHz and flo swept from 2000 to 
3700 MHz. 


CONVERSION 
COMPRESSION - dBm 


RF FREQUENCY - MHz 
PLo = +7 dBm 


Fig = Fig - Fre = 100 MHz 


Conversion Compression (1 dB) vs. 
Frequency: The frequency coordinate 
refers to the frequencies fed into the RF 
port. The IF frequency is held constant 
at 100 MHz with the LO frequency on 
the high side. 





Isolation 


BA 
a F L-R ISOLATION 
CEN East mtet [ 


TPE ELEN TTD 
eli Nt 






wi 
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L-1 ISOLATION | | ~R= 


ISOLATION - dB 





10 
@5070911131517192123252729313335 
FREQUENCY - GHz 


Isolation vs. Frequency: Level of the 
flo signal fed through to the R- and I- 
ports with respect to the level of the 
flo Signal at the L-port. 





2000 2200 2400 2600 2800 3000 


RF FREQUENCY - MHz 


nate refers to the R-port (f,,) with f F 
of 100 MHz. Data plotted with an f 
level of +7 dBm. 


VSWR 





600 2000 2200 2600 3000 3400 3800 
FREQUENCY - MHz 


s 
g 
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VSWR vs. Frequency: VSWR of the L- 
l- and R-ports in a 50-ohm system with 
f, at +7 dBm. Some variation in the R- 
port VSWR will occur as a function of 
the L-port frequency., R-port VSWR is 
plotted for f at 2.0 GHz. Also 
shown are the L-port VSWR and the I- 
port VSWR _ with flo at 2.0 GHz. 
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60 

0 1000 2000 3000 
RF FREQUENCY - MHz 
Pig = +7 dBm 


PRF) = PRFo = -10dBm 
Fig = FiO : FREY = 100 MHz 


Relative !M Suppression vs. Frequency: 
The curve displays typical relative sup- 
pression of 3rd order two-tone measure- 
ments. The frequency coordinate refers 
to one of the tones fed into the RF 
port. The other tone is 5 MHz higher 
than the first one. The IF frequency is 
at 100 MHz with the LO frequency on 
the high side. 
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WJ-M2T/M2TC 


WIDEBAND TRIPLE-BALANCED 
(DOUBLE-DOUBLE) MIXER 
—s 10 TO 2400 MHz 


IF 1TO 1000 MHz 
LO DRIVE +13 dBm (nominal) 








@ HIGH INTERCEPT: +22 dBm (TYP.) 
@ BROADBAND 
@ HIGH ISOLATION: 42 dB (TYP.) 





Guaranteed Specifications! Outline Drawings 


M2TC 
SSB Conversion Loss 7.5 dB 9.0 dB? fz & f, 10-2400 MHz 
and f = 1-1000 MHz IDENTIFICATION 
SSB Noise Figure 0.450 AREA / 
7.0dB | 8.5 dB? | fp &f, 500-1500 MHz wn TF | 
f = 1000 MHz TYP. i oem 
Isolation L 
fe at R 35 dB 42 dB 
fy.7at | 30dB | 42dB ty 10 teea00 Mrz ea 900 
550 [JE OOS 
1 dB Conversion +13 dBm | +13 dBm | +11 dBm fe Level = +18 dBm ened 
Compression Point +11 dBm +9 dBm fr Level = +13 dBm 0.100 
0.100 0.700+0.010 | (2.54) 
(2.54) (17.78+0.25) 
Third Order Intercept +22 dBm FE = Level = +16 dBm ae, 
Point fry ; fro Level = 0 dBm | 0.700+0.010 _f 


Characteristics 































1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, ES NGER (3) PLACES 
unless otherwise specified. oe 
2. Typical values are measured at 25°C and are not guaranteed. They are based on the average MUELAEES 
value measured at the specified condition. DIMENSIONS ARE IN INCHES (MILLIMETERS) 
3. Guaranteed values for M2TC are 0.5 dB worse than values listed. * 015 (.38) UNLESS OTHERWISE SPECIFIED 
. . M2T 
Absolute Maximum Ratings 
. ° ° | .500 | 
Operating Temperature*..... 2.0.0.0... 0000 eee eee -54°C to +100 C 2,196 
° ° : | 
Storage Temperature..............-2. 0000 eee na ae de -65 Cto+100 C (11.43) IAT 
° 
Peak Input Power ................-4--. +25 dBm at 25 C, derate at +4 dBm Bh me 
Peak Input Current at+25°C... 0.0.0... eee ees 75 mA DC rT a 
4.70) 
*For the SMA connector package operation within 0° to 50°C temperature range is ll 8 ap a sins 
recommended (.46) 
. 300 
Pree 
Weight §=\2T: 2 grams (0.07 oz.) max. sr teil ban? 
RF PORT 
M2TC: 22 grams (0.78 oz.) max. IF PORT ~ 





DIMENSIONS ARE IN INCHES (MILLIMETERS), 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 







Conversion Loss lsolation VSWR 

faa] 

i = 

' 50 1.0 

3 A = 40 aera, 7 ee - | « 15°F aah — 

oe ” 4 ~— 

Z 0 500 1000 1500 2000 2500 er ane <= 
z ieee ee _ a 1000 1500 2000 2500 
So 8 12 16 20 


FREQUENCY - MHz 


DRIVE LEVEL - dBm 





co 50 

3 FLO = 1000 MHz @ + 13 dBm Pere = Pie =-10 dBm 
Conversion Loss vs. Drive Level: The = 40 ae PRE =-10 dBm eine Bee ote 
minimum recommended drive level is 8 & 4, Pasi oe ae PLo = +13 dBm 
+11 dBm. The maximum recommended = fe | Ke r-risovation | ft 9 = 500 MHz 





drive level is +20 dBm. 0 500 1000 1500 2000 2500 


FR FREQUENCY - MHz VSWR vs. Frequency: VSWR of the L- 


l- and R-ports in a 50-ohm system with 
f, at +13 dBm. Some variation in the 
R-port VSWR wil occur as a function of 
the L-port frequency. Both R-port and 
l-port VSWR are plotted for f, at 500 
MHz. Also shown is the L-port VSWR. 


Isolation vs. Frequency: A) Level of 
the FP signal fed through the R- and |- 
ports with respect to the level of the f 
signal at the L-port. Data plotted with 
fp level of +13 dBm. B) Level of the 
fp signal fed through to the I-]port with 
respect to the level of the fr Signal at 
the R-port. 





0 500 1000 1500 2000 2500 
Fr FREQUENCY - MHz 


CONVERSION LOSS - dB 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fa) with fi 
equal to 100 MHz. Data plotted with 
fy level of +13 dBm. 


Two-Tone Intermodulation Performance 





trey = 1100 MHz fre = 1110 MHz 


PRE1 = PRF2=9 dBm 
fi GQ = 1600 MHz Pig = +16 dBm 
f) = 500 MHz @ 10 dB/div. 


Two-Tone  Intermodulation  Perfor- 
mance: The photo displays typical rela- 
tive suppresion of 3rd order two-tone 
measurement, with Pep! equal to 
Pero at O dBm. 
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WJ-M4A 


DOUBLE-BALANCED MIXEK 


at 10 TO 1500 MHz 


IF DCTO 1000 MHz 
LO DRIVE +7 dBm (nominal) 





@ HIGH ISOLATION: 35 dB (TYP.)? 
@ OPL VERSION AVAILABLE! 





Guaranteed Specifications! Outline Drawing 


Characteristics | min. f Max. | Test Conditions 
M4A 


SSB Conversion Loss FR 20 to 600 MHz 


and 


—— 0.015+0.002 (0.38+0.05) 
| DIA. TERMINALS 


(8) PLACES 









f, 10 to 800 MHz | 
SSB Noise Figure fi 1 to 200 MHz i 
ae MIN. | 
fr, 10 to 1200 MHz i 
f 10 to 1400 MHz . W-J LABEL AREA 
fF 1 to 200 MHz 0.385 


fp 10 to 1500 MHz 
f, 10 to 1500 MHz 0.020 MAX. | 
f 1 to 200 MHz (4) PLACES 


0.060 RADIUS 
(4) PLACES 





BUTT WELD 


f 1 to 1000 MHz (4) PLACES 











0.510 
: P aee 
Isolation 
f{, at R ) | GLASS INSULATOR 
f, at | f, 10 to 600 MHz _ | 
i 0.140 MAX. Pe ar 
FP at R- (3, 56) | | 
f, at | f, 600 to 1200 MHz I 0.062 
ae L 0.100 _, | (1.57) 
FL at PR a 02 S MAX 
250 0.050 RADIUS MAX. 
fat | Ff, 1200 to 1500 MHz >) 635) EXTERNAL CORNER 
|_-0,350 | 











Conversion Compression 


(8.89) 
1,.0:dB fr Level = 0 dBm 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
1.0 dB fro Level = -2 dBm + 010 (.25) UNLESS OTHERWISE SPECIFIED 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, un- 
leass otherwise specified. The I-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Densensitization Level 


Absolute Maximum Ratings 
Operating Temperature 


Te BON he Os a ah in Boe oie » ook Kee RR -20°C to +100°C 
DIAN TOO en ohn Rnd we Ko EE Re Ok SE Be woes se EDS -54°C to +100 C 
Storage Temperature . 2... ee ee ewe eee -65°C to +100°C 
Peak Input Power ............. +23 dBm at 25°C, derate to +17 dBm at 100°C 
Peak Input Current at |g 0a ee Oe nn a, aan re ee 50 mA DC 


Weight 2 grams (0.07 0z.) max 
546 


Typical Performance at 25°C 


Conversion Loss 
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DRIVE LEVEL - dBm 


Conversion Loss vs. Drive Level: The 
maximum recommended drive level is 
+4 dBm. The maximum recommended 
drive level is +13 dBm. 





soaSS SSR eS0008 
EEE 


001020304 050607080910 1112131415 










Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fp) with f, 
less than 200 MHz. Data plotted with 
an FL level of +7 dBm. 





001020304 050607 0.809 10111213 1415 
{; FREQUENCY - GH, 


CONVERSION LOSS - d8 


Conversion Loss vs. f / Frequency: Con- 
version loss of the mixer when used in 
an SSB system. The frequency ordi- 
nate refers to the |-port (f) with f 
200 MHz and fy swept from 190 to 
1200 MHz. 


Isolation 
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ISOLATION * 4B 






f, FREQUENCY - GH, 


Isolation vs. Frequency: Level of the f 
signal fed through to the R- and |-port 
with respect to the level of the fp signal 
at the L-port. 
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WJ-M4B 


DOUBLE-BALANCED MIXER 


LO 
oo : 10 TO 1500 MHz 


IF DCTO 1000 MHz 
LO DRIVE +13 dBm (nominal) 


@® HIGH ISOLATION: 35 dB (TYP.)? 


Guaranteed Specifications! 


Characteristics 


SSB Conversion Loss 
and 
SSB Noise Figure 


Isolation 
f at 
f at | 


a 


fy at R 
fF, at | 
fe at R 
fy at | 


Conversion Compression 


Densensitization Level 


Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 


low IF frequencies. 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 


value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature... ........-.-. 5-00 eee eee 
Storage Temperature... .......--..-0 002s ee ees 
Peak RF Input Power........... +23 dBm at 25°C, derate to +17 dBm at 100 € 
Peak Input Current at ar Oe. . a KES A eb AS 


Weight 


2 grams (0.07 oz.) max. 
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Test Conditions 


fr 20 to 600 MHz 
fy 10 to 800 MHz 
f 0.4 to 200 MHz 


Fp 10 to 1200 MHz 
f, 10 to 1200 MHz 
f, 0.4 to 200 MHz 


FR 10 to 1500 MHz 
f, 10 to 1500 MHz 
f; DC to 200 MHz 


f 0.4 to 1000 MHz 


fy 10 to 600 MHz 


f, 600 1200 MHz 


f, 1200 to 1500 MHz 


fr Level = +/7 dBm 


fro Level = +b dBm 


Outline Drawing 












M4B 
|= — 0.015+0.002 (0.38+0.05) 
| DIA. TERMINALS 
(8) PLACES 
0.313 
(7.95) MIN. 
| W-J LABEL AREA 
0.385 
(9.78) 
——— 0.060 RADIUS 
0.020 max. | (4) PLACES 
(4) PLACES ~ 


BUTT WELD 
(4) PLACES 





0.510 
(12,95) 
[= 0.080 


(2. 03) GLASS INSULATOR 


(4) PLACES 


A 0. 062 
0.100 (1.57) 
(2.54) | 
gel 0.250 = 0.050 RADIUS MAX. 
(6.35) 


EXTERNAL CORNERS 





0.140 MAX. 
(3. 56) 








|_0.350 | 
(8.89) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
* 010 (.25) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Conversion Loss 


> 


FR = 1500 MHz at -10 dBm 
< 1530 MHz 
7 = 30 MHz 





wi 








CONVERSION LOSS - dB 











L.O. DRIVE LEVEL - dBm 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level is 
+10 dBm. The maximum recommended 
drive level is +17 dBm. 












































CONVERSION LOSS - dB 














1000 MHz 


100 MHz 
FREQUENCY - F 


RF 
Conversion Loss vs. Frequency: Con- 
version loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (f,) with f 
equal to 30 MHz. Data plotted with an 
A level of +13 dBm. 


Conversion Loss 








CONVERSION LOSS - dB 


0 10 50 100 200 400 600 800 1000 
Fy FREQUENCY - MHz 


Conversion Loss vs. f / Frequency: Con- 
version loss of the mixer when used in 
an SSB system. The frequency ordinate 
refers to the |-port (fl) with fR at 500 
MHz and fL from 501 to 1500 MHz. 


Isolation 











ISOLATION - dB 














0 200 400 600 800 1000 1200 1400 1600 1800 2000 
FREQUENCY - MHz 


Isolation vs. Frequency: Level of the f 
signal fed through to the R- and I-ports 
with respect to the level of the fy Signal 
at the L-port. 


Two-Tone Intermodulation Performance 





fRF1 = 500 MHz 


PRF1 
f, = 1250 MHz 


fre = 500 MHz 
=Ppro=-5 dBm 

P}9Q =+13dBm 
f; = 750 MHz @ 10 dB/div. 


Two-Tone Intermodulation — Perfor- 

mance: The photo displays typical 

relative suppression of 3rd order two- 

tone measurement with P equal to 
RF1 
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WJ-M4G 


DOUBLE-BALANCED MIXER 


LO 800 TO 3500 MHz 
RF 800 TO 2400 MHz 
IF DCTO 1500 MHz 
LO DRIVE +7 dBm (nominal) 





@® LOW NOISE FIGURE: 6.5dB (TYP.)? 
@ HIGH ISOLATION: 30 dB (TYP.)? 


Guaranteed Specifications! 


SSB Conversion Loss 
and 8.0 dB 
SSB Noise Figure 
8.5 dB 
Isolation 
ie ar rR 25 dB 
Ts at R 20 dB 
ye at | 18 dB 


Conversion Compression 


Densensitization Level 


1.0 dB 
Notes: 





Test Conditions 


f, 800 to 3600 MHz 
fe 1000 to 2400 MHz 
f, 10 to 1500 MHz 


f, 800 to 3500 MHz 
fe 800 to 2400 MHz 
f, 10 to 1500 MHz 


Fy 800 to 2000 MHz 
fy, 2000 to 3500 MHz 
Fy 800 to 3500 MHz 


fr Level =O dBm 


fro Level = -2 dBm 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The !-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Katings 


Operating Teniporature. . .. 2. cb ee re ee nee -54°C to +100°C 
Stotace Tamparanits ¢ co «begins 2 Cid A REN ehaas SEA -65°C to +100°C 
Peak RF Input Power........... +23 dBm at 25°C, derate to +17 dBm at 100°C 
Peat Input Current at 26 C.. io .4 5 nhs kee wna oa eden: 50 mA DC 


Weight 2 grams (0.07 oz.) max. 
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Outline Drawing 









M4G 
—— 0.015+0.002 (0.38+0.05) 
DIA. TERMINALS 
(8) PLACES 
0.313 
(7.95) MIN. 
W-J LABEL AREA 
0.385 
(9.78) 
0.060 RADIUS 
0.020 MAX. (4) PLACES 
(4) PLACES 
BUTT WELD 
(4) PLACES 
0.510 
GLASS INSULATOR 
(4) PLACES 
0.140 MAX. ; { 
(3. 56) 





iene ae 0. 062 
0.100 (1,57) 
(2.54) | 
0.250 0.050 RADIUS MAX. 








~-— 0.350 
(8.89) -. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


(6.35) EXTERNAL CORNERS 


Typical Performance at 25°C 


Conversion Loss 


























CONVERSION LOSS - dB 








DRIVE LEVEL - dBm 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level is 
+4 dBm. The maximum recommended 
drive level is +13 dBm. 











CONVERSION LOSS - dB 


0.5 La 2.0 25 3.0 3.5 
fp FREQUENCY - GHz 


Conversion Loss vs. f / Frequency: Con- 
version loss of the mixer when used in 
an SSB system. The frequency ordinate 
refers to the I-port (f,) with fp, at 1.2 
GHz and fy swept from 1.2 to 3.7 GHz. 





























CONVERSION LOSS - dB 





1.0 1.5 2.0 
f; FREQUENCY - GHz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fp) with f, at 
120 MHz and f, less than f Data 
plotted with an fe level of +7 dBm. 


lsolation 











|SOLATION - dB 








a a — 2.0 2.5 a 2.2 
-" FREQUENCY - GHz 


lsolation vs. Frequency: Level of the f 
signal fed through to the R- and |-ports 
with respect to the level of the fy signal 
at the L-port. 





WJ-M41 


LOAD INSENSITIVE MIXER 


LO 
a \ 1 TO 3400 MHz 


IF 1TO2000 MHz 
LO DRIVE +10 dBm (nominal) 





® INSENSITIVE TO SYSTEM MISMATCH 
@ HIGH INTERCEPT +18 dBm (TYP.)? 
® BROADBAND 


Guaranteed Specifications! 


Characteristics 


SSB Conversion Loss 6.0 dB | 7.0 dB fp & fp: 5-1000 MHz 
and f 1-500 MHz 
SSB Noise Figure 
7.0 dB |8.5 dB f, &fp 1-3000 MHz 
fi 1-1500 MHz 
8.0 dB |9.5dB f, &fp 1-3400 MHz 
f 1-2000 MHz 


Isolation 
f, 10-1500 MHz 
f. at | LL 
L FP 10-3400 MHz 
iy. at oF iy 10-2500 MHz 
FE 11-3400 MHz 
fr at | fp 1 to 3400 MHz 





Third-Order 
Intercept Point 


Conversion 
Compression 


Desensitization Level ee 


fro at +5 dBm 


fe at +10 dBm 


3. dB a IF VSWR 3:1 


fo at +7 dBm 
1 dB f, at +13 dBm 


Third-Order 
intermodulation 
Suppression 
Degradation 


Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only 


unless otherwise specified. 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 


value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature... ...... 0.0.0. ee eee ens 
Storage Temperature .......... 0.2 eee ete eee eee 
Peak Input Power ............ +27 dBm max. at 25°C, +23 dBm max. at 100°C 


Weight 2 grams (0.07 02.) max 
562 


Typ.” | Max. | Test Conditions 


LO 2000 MHz, +10 dBm 
+18 fq = 1900 MHZ, fay = 1910 
dBm MHz both at -10 dBm 


54°C to +100°C 
-65°C to +100°C 





Outline Drawing 


















M4T 
~—— 0,015-+0.002 (0.38-40.05) 
| DIA. TERMINALS 
—— (8) PLACES 
0.313 
(7.95) MIN | 
! 7 W-J LABEL AREA 
0.385 
(9.78) 
— 0.060 RADIUS 
0.020 MAX. i (4) PLACES 
(4) PLACES 
BUTT WELD 
(4) PLACES 
0.510 
GLASS INSULATOR 
' (4) PLACES 
0.140 MAX. ro 
(3. 56) 
0. 062 
0.100 (1.57) 





0.050 RADIUS MAX. 
EXTERNAL CORNERS 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 010 (.25) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Conversion Loss 


CONVERSION LOSS - dB 





“ 6 8 10 12 14 1 18 20 
LO DRIVE POWER - dBm 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level is 
+7 dBm. The maximum recommended 
drive level is +20 dBm. 


CONVERSION LOSS - dB 





2000 30004000 


200 500 1000 
fp FREQUENCY - MHz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. Data plotted for a fi 
of 100 MHz with FP at +10 dBm. 


Isolation 


ISOLATION - dB 





100 200 400 1000 20004000 


10 20 40 
FREQUENCY - MHz 


0 2 4 


Isolation vs. Frequency: Level of FE 
signal fed through to R- and |-port with 
respect to the level of the FP signal at L- 
port. R-l Isolation plotted with Fr at 
1500 MHz. 














pe oe Sl ae ‘za 
See ice its 






2 4 10 20 40 100 200 400 1000 20004000 
FREQUENCY - MHz 


VSWR vs. Frequency: \VVSWR is the L-, 
l-, and R-ports in a 50 ohm system with 
FP at +10 dBm. R- and |-port VSWR 
plotted with FE at 1500 MHz. 


Typical Intermodulation 
Performance 





[ee [ae [2 [0 [0 [=e [a [oe 
cc 









HARMONICS OF fp 


HARMONICS OF f, 


Test Conditions 
fp = 200 MHz, +10 dBm 
fp = 210 MHz, -10 dBm 
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WJ-M41TH 


WIDEBAND CLASS 4 MIXER 


ot 1 TO 3400 MHz 


IF 1702000 MHz 
LO DRIVE +23 dBm (nominal) 


® INSENSITIVE TO SYSTEM MISMATCH 
@ HIGH INTERCEPT +29 dBm (TYP.)2 
® BROADBAND 


Specifications! 


Characteristics Test Conditions 


tye? | Mon 


SSB Conversion Loss 6.026 J7,0 U6 fe & fr: 5-2000 MHz 
and f, 1-500 MHz 
SSB Noise Figure 
8.5 dB 10.0 dB f) &fp: 1-3400 MHz - 
f, 1-2000 MHz 





Isolation 
Fe at | fp 10-1500 MHz 
it 10-3400 MHz 
f, at R f, 10-2500 MHz 
f 1-3400 MHz 
TR at | fp 1 to 3400 MHz 
Third-Order 





Outline Drawing 









M4TH 
—— 0.015+0.002 (0.38+0.05) 
| DIA. TERMINALS 
jo (8) PLACES 
0.313 
(7.95) MIN. | 
| W-J LABEL AREA 
0.385 
(9.78) 
as 0.060 RADIUS 
0.020 MAX. (4) PLACES 
(4) PLACES 


BUTT WELD 
(4) PLACES 


(4) PLACES 


0.510 : 





0.140 MAX. 
(3, 56) 





GLASS INSULATOR 





Intercept Point 


‘ 0, 062 
0.100 _. | (1,57) 
(2.54) 
a 0.250 0.050 RADIUS MAX. 


(6.35) ‘~ EXTERNAL CORNERS 





+23 dBm 

FR = 2000 MHz, 
fro = 2010 MHz 
both at 0 dBm 


fp at +17 dBm 
fy at +23 dBm 


Pf fe 
1 dB foo at +15 dBm 
Fe at +23 dBm 


Conversion 
Compression 


Densensitization Level 


Third-Order Intermodulation 
Suppression Degradation 


IF VSWR 3:1 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only un- 
less otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature...............0. 00000 eee cues -54°C to +100°C 
Storage Temperdture . 5... on kbs ve ew ee eee ewe ee -65°C to +100°C 
Peak Input Power ............ +30 dBm max. at 25°C, +27 dBm max. at 100°C 


554 





0.350 
"6 89) = 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 010 (.25) UNLESS OTHERWISE SPECIFIED 


Weight 2 grams (0.07 02.) max. 


Typical Performance at 25°C 


Conversion Loss vs. Frequency 


fL<fR IF = 20 MHz 


=> 


CONVERSION LOSS - dB 





350 700 1050 1400 1750 2100 2450 2800 3150 3500 
RF FREQUENCY ~ MHz 


CONVERSION LOSS - dB 





2075 2375 2525 2675 2825 2975 3125 3275 3425 
RF FREQUENCY - MHz 
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WJ-M5D 


DOUBLE-BALANCED MIXER 


LO 
oe } 100 TO 1500 MHz 


IF DCTO500 MHz 
LO DRIVE +7 dBm (nominal) 





@ HIGH ISOLATION: 40 dB (TYP.)? 


Guaranteed Specifications! 


Characteristics 
SSB Conversion Loss 


and 
SSB Noise Figure 


Isolation 


Conversion Compression 


Densensitization Level 





1.0 dB 
Notes: 





Test Conditions 
fr 300 to 1500 MHz 
fr 300 to 1500 MHz 
fi 1 to 120 MHz 
fy 100 to 1500 MHz 


fr 100 to 1500 MHz 


FP 100 to 1000 MHz 
fp 100 to 1000 MHz 


f, 1000 to 1500 MHz 
fp 1000 to 1500 MHz 


Fp Level = 0 dBm 


fro Level = -2 dBm 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature...............-.-2. 202000000505 -54°C to +100°C 
Storage Temperature .............2 0000 eee eee ees -65°C to +100°C 
Peak Input Power ............... +26 dBm at 25°C, derate to +17 dBm 100°C 
Peak Input Current at25°C............0 0.00. cee ee eee 50 mA DC 


Weight 5 grams (0.18 oz.) max 


5906 


Outline Drawing 
M5D 


NOTES: 

1. W-J LOGO IS 
OVER PINS 

1,2, 5 AND 6 

~ DIMENSIONS 

ARE IN INCHES 
(MILLIMETERS). 

~ PIN NUMBERS 
ARE SHOWN FOR 
REFERENCE ONLY. 

_ INSULATOR AROUND | i 
PINT ISA | 
CONTRASTING COLOR. | 


5. VENT HOLE 
SOLDER SEAL 
MAY EXTEND 
025 (. 64) MAX. 
BEYOND MAX. ~~ Me Th ae 

0.185+0.020 
LENGTH SHOWN. (4.70+0.51) 


0.030+.0.002 | ; A 
(0.76++0.05) DIA. — -— 


(8) PINS | 0.200 | 


Ro 


Cw 





> 


0.407+0.010 
(10.34+0.25) 

















0.092 _ | — | (5.08) 
(2.34) | | 0.200 
(5.08) 
0.090 |. | 0.200 
(2.29) 7] = 6,08) | 
| Se 
1 
0.200+0.010 
(5.08+0.25) 
j aa 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


Schematic Diagram 





NOTE: 


THE | PORT 1S FORMED BY EXTERNALLY CONNECTING PINS 2 AND 6 
TOGETHER TO FORM THE GROUNDED SIDE AND USING PIN 3 FOR THE 
UNGROUNDED SIDE. PINS 2, 6 AND 7 ARE INTERNALLY GROUNDED 
TO THE CASE. 


Typical Performance at 25°C 


Conversion Loss 





7. 8 9 1 UM 2 2 
saat ee dBm 


Conversion Loss vs. LO Drive Level: 
The minimum recommended drive level 
is +4 dBm. The maximum recom- 
mended drive level is +13 dBm. 


So CoO NN Oe WN 





CONVERSION LOSS - dB 


800 1000 1200 1400 1600 1800 
FREQUENCY - MHz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fp) with f) at 
120 MHz. Data plotted with an fy level 
of +7 dBm. 





CONVERSION LOSS - dB 


9 
0 100 200 300 400 500 600 700 800 900 1000 
f, FREQUENCY - MH, 


Conversion Loss vs. f / Frequency: Con- 
version loss of the mixer when used in 
an SSB system. The frequency ordinate 
refers to the I-port (f,), with fp at 1250 
MHz. 


Isolation 





eal ee ee Sie 
Pee -Seee soe 
am 





' 50 ES 


100 = 300 500 700 900 1100 1300 1500 
FREQUENCY - MH, 


Isolation vs. Frequency: Level of the 
fe signal fed through to the R- and I- 
ports with respect to the level of the 
Te signal at the L-port. 


Mounting Procedure 


PLATED THRU HOLES 






50 OHM MICRO 


STRIP, 0. ea UM, YY 


VED $348 (I 


NOTES 


1. MATERIAL - G-10 EPOXY BOARD, 1-16" THICK, 2 OZ CU BOTH SIDES. 


2. CROSS HATCHING REPRESENTS COPPER. 
3. DIMENSIONS ARE IN INCHES. 

















FREQUENCY - GH, 


VSWR vs. Frequency: \VSWR of the L- 
l- and R-ports in a 50-ohm system with 
f at +7 dBm. Some variation in the 
R-port VSWR wil occur as a function of 
the L-port frequency. R-port VSWR is 


plotted for fp at 0.6 GHz and 1.5 GHz. 
Also shown is the |-port VSWR with f 


at 1.0 GHz. 


l-port VSWR is typically 


less than 2.0:1 from 100 to 1500 MHz. 


00/ 








WJ-IM5H 


DOUBLE-BALANCED MIXER 


LO 
\ 1.8 TO 6.2 GHz 


IF DCTO2 GHz 
LO DRIVE +7 dBm (nominal) 





@ LOW NOISE FIGURE: 5.8 dB (TYP.)? 
® HIGH ISOLATION: 35dB (TYP.)? 


Guaranteed Specifications! 


Characteristics min, | Max. Test Conditions 
SSB Conversion Loss fe & fp 2.0 to 4.2 GHz 
and 7.5 dB f 0.01 to 2 GHz 
SSB Noise Figure 
ty. & fp 4.2 to 6.2 GHz 
80 dB fi 0,01 to 0.5 GHz 
fi, & fr 1.8 to 6.2 GHz 
85 dB fi, 0.01 to 2 GHz 


lsolation 
FL at R 25 dB f, 1.8 to 6.2 GHz 
Fp at | 20 dB 


Conversion Compression 


Densensitization Level 


1.0 dB fr at O dBm 
f, at +7 dBm 
Notes: 


FP at +7 dBm 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 
2. Typical values are measured at 25°C and are not guaranteéd. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature... ........... 0.0.00 -54°C to +100°C 
Storage Temperature... 1.2... eee -65°C to +100°C 
PORK (ee POON. oo foe eG avs aa Fh ae ee @ Hoe RES Od Dy 2 Wielahe se +17 dBm 
Peak Input Current at eC: fen, see te A cies paca eee 50 mA DC 
Pith PAR GI MONG 5 yu: cor a k Ay he Gad CO Re we ww ew 260°C for 10 sec. 


Weight = 7 grams (0.247 oz.) max 
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Outline Drawing 


M5H 


NOTES: 

. DIMENSIONS ARE IN 
INCHES (MILLIMETERS). 
PIN NUMBERS ARE 
STAMPED AS SHOWN. 


— 


rm 


3. VENT HOLE 0518 
SOLDER SEAL q L R (13.16) ) 
MAY EXTEND 
025 (, 64) MAX, ore = 
BEYOND MAX. 


LENGTH SHOWN. 


0.115 


(2.92) | 


0.025 | 
(0.64) DIA TYP 







#2-56 UNC-2 TH’D a (6.35) 
2 PLACES 

0.109 

0.109 om 


(2.77) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


Schematic Diagram 


ins ae cae 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


td 


| 
| 
| 
| 
? 





Typical Performance at 25°C 


Conversion Loss 









|| | pee 
eS ARRERES 
oh 
FaueBeeee 


-4 -2 0 12 14 
DRIVE LEVEL - dBm 


CONVERSION LOSS - dB 





Conversion Loss vs. Drive Level: The 
minimum recommended drive level is 
+4 dBm. The maximum recommended 
drive level is +13 dBm. 


CONVERSION LOSS - dB 





0 
14 1.8 2.2 26 3.0 3.4 3.842 46 5.0 5.4 5.8 62 6.6 
fp FREQUENCY - GHz 


Conversion Loss vs. f / Frequency: Con- 
version loss of the mixer when used in 
an SSB system. The frequency ordinate 
refers to the |-port (f)). Curves are 
shown for fp at 4 GHz with FP swept 
from 2 to 4 GHz and fR at 6 GHz with 
f swept from 4 to 6 GHz. 





CONVERSION LOSS - dB 


0 02 04 06 O08 10 12 #14 16 18 20 
FREQUENCY - Ghz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fp) with f) at 
200 MHz. Data plotted with an re level 
of +7 dBm. 


Recommended Mounting 
Procedure 


Isolation 


CLEARANCE HOLES THIS LENGTH TO BE 

FOR #2-56 SCR UNDER 0. 50 TO 

2 PLACES MINIMIZE RADIATION 
(TWO PLACES) 








‘i 183 TYPICAL 


3 PLACES 


TOP VIEW 





0 
14 1.8 22 26 3.0 3.4 38 42 46 5.0 5.4 5.8 62 
f, FREQUENCY - GHz 


NOTE: 
1. CROSS HATCHED AREA EQUALS COPPER TRACE ON 
FAR SIDE. 


2. BOARD MATERIAL = 3M COMPANY K6098 1/16" THICK. 
Isolation vs. Frequency: Level of the f 3, DIMENSIONS ARE IN INCHES. 
signal fed through to the R- and |-ports 
with respect to the level of the Tp signal 


at the L-port. 
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WJ-IM6 


DOUBLE-BALANCED MIXER 


LO 
a } 0.2 TO 300 MHz 


IF DCTO300 MHz 
LO DRIVE +7 dBm (nominal) 


@ HIGH ISOLATION 40 dBm (TYP.) 
e LOW COST 


Guaranteed Specifications! 


Characteristics Test Conditions 


1 — 50 MHz 
0.2 — 300 MHz 


SSB Conversion Loss 
and 
SSB Noise Figure 


Isolation 
fh at R 
FP at | 
fr at L 
fp at | 


0.2 — 50 MHz 


f, at R 
f, at | 
fr at L 
fr at | 


Conversion Compression me 0.3 dB 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


50 — 300 MHz 





FR = +1 dBm 


Absolute Maximum Ratings 


Operating Temperature*..........0.... 2.202 eee ees -54°C to +100°C 
Storage Temperature..............-. 00000 eee eee es -65°C to +100°C 
Poale (Apr POWEE «. ic cose oe ee Ge ee eek OSE RE HERD RR ES +17 dBm 
Peak Input Current at TO Sond cis os a a hs RHEE CEH EEE SG 50 mA DC 


*For input signals below 1 MHz, the temperature range is ~20°C to +100°C. 


Weight 4 grams (0.14 0z.) max. 
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Outline Drawing 


M6 









1.004 
(25 50) 
0.025 i 
(0.64) .425 0.115 
(10.79) (2.92) 
| 0.025+0.002 
(0640.05) 1 0 200|_ 
0.101 _ 0.150 
(2.57) 




















DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 0.010 (0.25) UNLESS OTHERWISE SPECIFIED 


Schematic Diagram 


Typical Performance at 25°C 


Conversion Loss 


CONVERSION LOSS - dB 


DRIVE LEVEL - dBm 


Conversion Loss vs. LO Drive Level: 
Conversion loss in an SSB system as a 
function of drive level (fy level), with 
fy and fp at approximately 50 MHz and 
fp level at -20 dBm. 





0 
0.1 0.3 l 10 100 = 300 1000 


FREQUENCY - MHz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the inputs f, and fr with 
fi, any frequency less than 300 MHz. 





Isolation 


ISOLATION - dB 
3S 


0.1 l 10 100 300 
FREQUENCY - MHz 


/solation vs. Frequency: Level of the fy 
signal at the R- and I-port with respect 
to the available power of +7 dBm from 
a 50-ohm source used for We 
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Typical Performance at 25°C 


Conversion Loss 


i el Sh Oe Ee 








CONVERSION LOSS - dB 


LO DRIVE LEVEL - dBm 


Conversion Loss vs. LO Drive Level: 
The minimum recommended drivel level 
is +4 dBm. The maximum recom- 
mended drive level is +13 dBm. 
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fp FREQUENCY - MHz 


co ~s a w 


CONVERSION LOSS - dB 


oO 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fp) with fi 
at 20 MHz. Data plotted with an fp 
level of +7 dBm. 


Isolation 
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Isolation vs. Frequency: Level of the in 
signal fed through to the R- and |-ports 
with respect to the level of the fy sig- 
nal at the L-port. 
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WJ-M6D 


DOUBLE-BALANCED MIXER 


LO 
— } 0.05 TO 200 MHz 


IF DCTO 200 MHz 
LO DRIVE +7 dBm (nominal) 





@ HIGH ISOLATION: 45 dB (TYP.)2 
@ LOW COST 
@ OPL VERSION AVAILABLE! (See Section 7) 


Guaranteed Specifications! 


Characteristics Test Conditions 


SSB Conversion Loss 
and 
Noise Figure 


fi. tp &T 0.2 to 50 MHz 


fritp& fi 50 to 200 MHz 





in fe & f 0.05 to 0.2 MHz 
Isolation 
fy at R fy 0.05 to 30 MHz 
Ty at | 
fe at R fh 30 to 200 MHz 
fy at | 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |l-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF. frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature*............... 2.00002 eae -54°C to +100°C 
Storage Temperature... . 2... ce eee we ee -~65°C to +100°C 
Paar INGE Pr OWer ile 2 ea Oe. ae a ba A ew Wee ale «Wore eee ae OO +l? Com 
Peak Input Current at25°C..........0.. 000 0c ee ee 50 mA DC 


*For input signals below 100 kHz,the temperature range is -~20°C to +100°C. 


Weight 5.0 grams (0.18 0z.) max 
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Outline Drawing 


M6D 
0.390 
(3.91) 
| 
DOT INDICATES 
POSITION OF PIN (1) Mee TT 
i ae 0.185+0.020 
0.200 (4.704051) 
(5.08) 


0.030+0.002 | 
(0.76+0.05) = kK 
(8) PINS 


NO CONNECTION 







LO (CONTRASTING 
COLOR BEAD) \. 


LO 
a’ @ 0.200+0.010 
fea 2 Na 
0.095 (2.41) A 





0.400+0.010 











(10.16-+0.25) 
0.095 0.600++0.010 
(2.41) Pi peace 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


PIN NUMBERS ARE SHOWN FOR REFERENCE ONLY. 


Schematic Diagram 


2 3 
6 7 
1 5 4 8 
L R 


|-PORT: FORMED BY EXTERNALLY CONNECTING PINS 2 AND 6 TOGETHER 
AND PINS 3 AND 7 TOGETHER. BEST PERFORMANCE |S OBTAINED BY 
GROUNDING THE 2, 6 SIDE. 


Typical Performance at 25°C 


Conversion Loss 





- dB 














CONVERSION LOSS 











LO DRIVE LEVEL - oA 


Conversion Loss vs. LO Drive Level: 
Conversion loss in an SSB system as a 


function of drive level (fp level), with 
fy and frp at approximately 50 MHz and 
fr level at -20 dBm. 
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CONVERSION LOSS - dB 
i) 


0.01 0.1 1 10 100 1000 


FREQUENCY - MH, 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the inputs fy and fp with 
f at 20 MHz. 





Isolation 








ISOLATION - dB 


















































































































































FREQUENCY MHz 


Isolation vs. Frequency: Level of the fy 
signal at the R- and |-port with respect 
to the available power of +7 dBm from 
a 50-ohm source used for fi, . 


Harmonic Intermodulation Products 


HARMONICS OF f, 


SINGLE-TONE INTERMODULATION DISTORTION 





HARMONICS OF f, 


0.05-200 MHz 
CLASS | MIXER 


fp = 49 MHz @ —10 dBm 
f, = 50 MHz 
f, = +10 dBm 

= +7 48m 
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WJ-M6D-50 


DOUBLE-BALANCED MIXER 


eet 0.05 TO 200 MHz 
IE DC TO 200 MHz 





LO DRIVE +7 dBm (nominal) = | MOD-~*) 


@ HIGH ISOLATION: 40 dB (TYP.)2 
® LOW COST 


Guaranteed Specifications! 


2 
typ? | max 


SSB met a Loss 5.5 dB 6.5 dB 
SSB ne Figure 75 dB 
8.0 dB 


Isolation 
fy at R 
i. at | 
fy at R 
FP at | 


Characteristics Test Conditions 


f, & fr 0.2 to 50 MHz 
f, DC 50 MHz 


8.0dB | f,, frp & fF, 50 to 200 MHz 
8.5 dB fi stp & Ff 0.05 to 0.2 MHz 


f, 0.05 to 30 MHz 


fy 30 to 200 MHz 





Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature... i ee ee ew ee a -54°C to +100°C 
SLQAUS 0 MU Ie tt 6 ao Ss eS 2 el ee Ho -65°C to +100°C 
POSH Were POWee oh chess ak bw we 2 eG ed ane hee ss ee ee +17 dBm 
Peak Input Current at25°C.............. 0000 cee eee eee 50 mA DC 
Weight — 5.0 grams (0.18 oz.) max 
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Outline Drawing 


M6D-50 


} es 31) 


DOT INDICATES 
POSITION OF PIN (1) —8 m7) 


ye 0.185+0.020 


0.200 (4.70+0.51) 
(5.08) 


5 ae 


0.030+0.002 
(0.76+0.05) 
(8) PINS 


rae 
ae 


NO CONNECTION 











LO (CONTRASTING 


COLOR BEAD) IF 


LO 6) 
, aa 
0.095 (2.41) is 
Path ial 
(10.16+0.25)/™ ST 
6 | ma 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


PIN NUMBERS ARE SHOWN FOR REFERENCE ONLY. 


Schematic Diagram 


ine) 
Ww 


1 5 4 8 
L R 
THE |- PORT IS FORMED BY EXTERNALLY CONNECTING 
PINS 2 AND 6 TOGETHER AND PINS 3 AND7 TOGETHER. 


BEST PERFORMANCE IS OBTAINED BY GROUNDING THE 
2, OSIDE. 


Typical Performance at 25°C 


Conversion Loss 


~ Oo oa 





CONVERSION 
LOSS — dB 


aoe LO = 200 MHz 
RF = 150 MHz 
(F =50 MHz 


2 4 8 10 #12) ~«14 16 
LO DRIVE LEVEL - dBm 


> 
NO 
Oo 


Conversion Loss vs. LO Drive Level: 
The minimum recommended drive level 
is 0 dBm. The maximum recommended 
drive level is +13 dBm. 













oe 
yap 
ni ra ‘ 
0.01 10 1000 
FREQUENCY — MHz 





co ~ o dd > 


CONVERSION LOSS — dB 





Conversion Loss vs. Frequency’: Con- 
version loss of the mixer when used in 
an SSB system. The frequency ordinate 
refers to the R-port (f,) with f, equal 
to 1 MHz, 20 MHz and 200 MHz. Data 
plotted with an f, level of +7 dBm. 


Conversion Loss 
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CONVERSION LOSS — dB 





Wi IMU ttl 
Lie TT ME 


FREQUENCY — MHz 


Conversion Loss vs. Frequency” : Con- 
version loss of the mixer when used in 
an SSB system. The frequency ordinate 
refers to the R-port (fp) with f, equal 
to 200 MHz. Data plotted with an Ff. 
level of +2,0,-3 dBm. 


‘28h ini) oa 


VERSION LOSS — dB 


ON 
co 





ES dine. MHz 


Conversion Loss vs. Frequency*®: Con- 
version loss of the mixer when used in 
an SSB system. The frequency ordinate 
refers to the R-port (fr) with f) equal 
to 1 MHz. Data plotted with an fy level 
of +2,0, -2 dBm. 


Isolation 
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Isolation vs. Frequency: Level of the f L 
signal fed through to the R- and |-ports 
with respect to the level of the f signal 


at the L-port. 


567 





W4J-IMMI6E 


DOUBLE-BALANCED MIXER 


LO 
— } 5 TO 500 MHz 


IF DCTO500 MHz 
LO DRIVE +7 dBm (nominal) 








@® HIGH ISOLATION: 40 dB (TYP.)? 
@ LOW COST 
® OPL VERSION AVAILABLE! (See Section 7) 


Guaranteed Specifications! 


Characteristics 


Max, Test Conditions 


SSB Conversion Loss 7.0 dB fi, fp & fi 10 to 100 MHz 
and 8.0 dB f, & fy 100 to 200 MHz 
SSB Noise Figure 
f, 10 to 200 MHz 
9.0 dB | 
f, & fr 5 to 500 MHz 
fi, 0.5 to 500 MHz 


Isolation 
fe at R 
fy at | 
fy at R 
fe at | 


Ff, 5 to 50 MHz 


f, 50 to 500 MHz 





Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The !-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature............... 0.02 ee eee eee -54°C to +100°C 
Storage Temperature... ........0 2.00.0 ee ees -65°C to +100°C 
Paak Input POWOr:. co cv ec ws cn cee ee er bad ae SHIRA e eo EA +17 dBm 
Peak Input Current at OB Od dake bv we ne Cee Oe Me EE POSE 50 mA DC 


Weight 5.0 grams (0.18 oz.) max 
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Outline Drawing 


M6E 


0.390 
(9.91) 
ae 
DOT INDICATES | 


POSITION OF PIN (1) — ah, ° 


+ Jon 0.185+0.020 


0.200 (4.70+0.51) 
(5.08) | 


0.030+0.002 A 
(0.76+0.05) _ = 


(8) PINS 


NO CONNECTION 









LO (CONTRASTING 
COLOR BEAD) 


‘ 


0.200+0.010 


(5,08+0.25) 
0.095 (2.41) ~ 
0.400+.0.010 RF 
(10.16-40.25) 







0.600+0.010 
(15.24+0.25) 


0.095 
(2.41) 7 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


PIN NUMBERS ARE SHOWN FOR REFERENCE ONLY. 


Schematic Diagram 





PINS 2, 4AND 6 ARE INTERNALLY CONNECTED TO THE CASE. THE |-PORT IS 
FORMED BY EXTERNALLY CONNECTING PINS 3 AND 7 TOGETHER AND USING 
THE CASE FOR REFERENCE. 


Typical Performance at 25°C 


Conversion Loss 


CONVERSION LOSS - dB 





LO DRIVE LEVEL - dBm 


Conversion Loss vs. LO Drive Level: 
Conversion loss in an SSB system as a 
function of drive level (fp level), with 
f and fr at approximately 50 MHz and 
fr level at -20 dBm. 


CONVERSION LOSS - dB 


aur MHz 


Conversion Loss vs. Frequency: Con- 
version loss of the mixer when used in 
an SSB system. The frequency ordinate 
refers to the inputs Pe and fr with fi at 
50 MHz. 








Isolation 


Me see ll 
CTT ELMS TMI 
CLAIM LIN EHIME PN 
CLAM EN EAT LAT 
CLT VATA 


FREQ ev: MHz 













50 


ISOLATION - dB 


Isolation vs. Frequency — MHz: Level 
of the f signal at the R-port with re- 
spect to the available power of +7 dBm 
from a 50-ohm: source used for ue 


Harmonic Intermodulation Products: 


HARMONICS OF f, 


SINGLE-TONE INTERMODULATION DISTORTION 


HARMONICS OF f, 
0.5 - 500 MHz 

CLASS | MIXER 

(TYPE 2) 

fa = 49 MHz @ —10 dBm 
fp = 50 MHz 
f, = +10 dBm 
f, = +7 dBm 
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WJ-M6E-50 


DOUBLE-BALANCED MIXER 


~4) 5 TO 500 MHz 


IF DCTO500 MHz 
LO DRIVE +7 dBm (nominal) 








@ HIGH ISOLATION: 40 dB (TYP.)2 
@ LOW COST 


Guaranteed Specifications 


Characteristics Test Conditions 


SSB pec ti Loss 5.506 
an 
SSB an Figure 
s.0 06 
8.5 dB 


Isolation 
un at R 
FP at | 


7.0 dB Footy at 10 to 100 MHz 


7 & Ff, 100 to 200 MHz 
8.0 dB | f, 10 to 200 Mrz 

FP & fp 9 to 500 MHz 
9.0 dB 


f, 0.5 to 500 MHz 


FP 5 to 50 MHz 


fy f 


fp at f, 50 to 500 MHz 


i 





Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Tomiparatlire: . 2 kk i i S44 eh ees whee -54°C to +100°C 
storage Temperature . 2. ow sk ee ee eee ee ere ee ww -65°C to +100°C 
Peak Input Power ............ Sa Be ete baa Ak ee aa as +17 dBm 
Peak Input Current at 25°C... 0.0.0... ee eee 50 mA DC 


Weight 5.0 grams (0.18 oz.) max. 
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Outline Drawing 


M6E-50 


= 
0.390 
(9.91) 
an 
DOT INDICATES 0.790 | 
POSITION OF PIN (1) (20.07) a 


0.185+0.020 
(4.70+0.51) 


suse 


7 


ae 
3 188 
| = 
| = 
| * 


0.030+0.002 
0 16 +0.05) = — 
8) PINS 


LO (CONTRASTING _ 
COLOR BEAD) — 








LO- 7 rote 
0.200++0.010 
Y \,_{9.08£0.25) 
0.095 (2.41) 
0.400-+40.010 "RP 
(10.16+0.25) 


0.600+0.010 _, | 
(15.24+0.25) 





0 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


PIN NUMBERS ARE SHOWN FOR REFERENCE ONLY. 


Schematic Diagram 





PINS 2,4 AND 6 ARE INTERNALLY CONNECTED TO THE 
CASE. THE |- PORT IS FORMED BY EXTERNALLY CON- 
NECTING PINS 3 AND 7 TOGETHER AND USING THE 
CASE FOR REFERENCE. 


CONVERSION 


LOSS — dB 


Typical Performance at 25°C 


Conversion Loss 












| 
ZEEE 
Ane ska ena 
n Sasa eae 


-2 0 2 4 6 8 10 12 14 16 
LO DRIVE LEVEL - dBm 


CONVERSION LOSS — dB 
ISOLATION — dB 
4 


Conversion Loss vs. LO Drive Level: 
Conversion Loss in an SSB system as a 
function of drivel level (fF level). The 
minimum recommended drive level is 
QO dBm. The maximum drive level is 
+13 dBm. 


Lt LO - ae 
I 
rr LO -3.dBm 





FREQUENCY — MHz 


Conversion Loss vs. Frequency: Con- 
version loss of the mixer when used in 
an SSB system. The frequency ordinate 
refers to the R-port (fr) with fi equal 
to 200 MHz. Data plotted with an Ff, 
level of +2,0,-3 dBm. 


Isolation 


eT 
f| 
rr 


20 







w 
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=~ QD 
oe oo 


100 1000 


aD aillll 
bs" aanil 
mala 


200 500 900 
FREQUENCY — MHz 


ISOLATION — dB 





/solation vs. Frequency: Level of the fp 
signal fed through to the R- and |-ports 
with respect to the level of the FE signal 
at the L-port. 
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WJ-M6EH 


DOUBLE-BALANCED MIXER 


LO 5 TO 750 MHz 

RF 5 TO 500 MHz 

IF DC TO 500 MHz 

LO DRIVE +20 dBm (nominal) 


@ HIGH INTERCEPT POINT 
@® HIGH ISOLATION 











Guaranteed Specifications! Outline Drawing 
SSB Conversion Loss 5.5 dB 7.0 dB fis fp, f, 10 to 100 MHz Le 
and (9.91) 
SSB Noise Figure 6.0dB | 7.5dB | f,, fp = 100 to 250 MHz srnocss “arm ma 
f - 10 to 250 MHz POSITION OF PIN (1 cd = (20.07) a 
6.5dB | 8.5dB | f, 5 to 750 MHz mn Hae 
(0.06) 
fy 5 to 500 MHz me ei 
f £6 to 500 MHz U 2 
0.030++0.002 | V 
se ce 
solation 
f; at R f, = 5 to 200 MHz | Falls 
f, = 200 to 500 MHz wCOLOR BEAD) 
Fe = 500 to 750 MHz J] 
Ne e/a 
L = to Z | | | | a ‘ 
f,; = 600 to 750 MHz fei 
~ 


0095 2) La 060000010 
2.41 1 5 
Conversion 241) | | ) 
= 
Compression 1.0 dB TR 13 dBm 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


+ 010 (.25) UNLESS OTHERWISE SPECIFIED 
Third Order Input 28.5 dBm fy 300 MHz +20 dBm 
PIN NUMBERS ARE SHOWN FOR REFERENCE ONLY. 
Intercept fry 250 MHz 0 dBm 
fro 260 MHz 0 dBm 


Notes: i" 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, Schematic Diagram 
unless otherwise specified. The |I-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified-condition. 


Absolute Maximum Ratings 





. a g s 
Operating Temperature.............. 0.0002 e eee eee =54 Cto 100 C ae te 5” 
° ° PINS 2, 4 AND 6 ARE INTERNALLY CONNECTED TO THE CASE. THE 1-PORT IS 
Storage TOMNIDGTAGIIE 6 Sines od ed RO EEE ew DA AS eS -65 C to 100 C FORMED BY EXTERNALLY CONNECTING PINS 3 AND 7 TOGETHER AND USING 
THE CASE FOR REFERENCE. 
Peak INBet POWEY hice oie ke ha bee a8 2S Rd ew Moe ee Koa ew 84 +26 dBm 


Peak Input Current at MT os ee che ead awhe een ebee seer 100 mA DC 


Weight 5.0 grams (0.18 0z.) max 
breZ - 


Typical Performance at 25°C 


Conversion Loss 


CONVERSION LOSS - dB 





10 12 14 16 18 20 22 24 26 «28 
LO DRIVE POWER - dBm 


Conversion Loss vs. LO Drive Level: 
The maximum recommended drive level 
is +26 dBm. 
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FREQUENCY - MHz 










CONVERSION LOSS - dB 
yr 
So 





0 






THM LT ode 
PTI eset. ON 
TNA TITTY 

WE iis a ‘I \ 
ceo 


FREQUENCY - Mie 











5.50 









CONVERSION LOSS - dB 





Isolation 
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ISOLATION - dB 
ao 
So 


3s 65 750 
FREQUENCY - MHz 


LO @ +20 dBm 


RF @0dB 
IF = 100 MHz 


ISOLATION - dB 





35 
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FREQUENCY - MHz 


Typical Two-Tone Intermodulation 
Performance: 


@.8 aim = ATTEN as 


| 


if 
Ht? 


Ray sR, 4 wR 
Sat 4,44 RSS 


CRETE 4B. L tees 
PE RR [SH kMx 





PR BBS Mae 


L-Port VSWR 




















oc 3.00 
: HN 
ue HHI NT 
4.00 
F]ioevzom] | TIT ot TL 
LUI tL Pole 
5.00 
10 100 200 750 
et recte cee MHz 
R-Port VSWR 
1.00 ain 
7! A AN, 
1.40 
c 
= 
L 
1.60 
1.80 
2.00 
3 5 10 20 50 100 200 500 
RF FREQUENCY - MHz 
l-Port VSWR 
1.0 
O12 ka 
z., Tet Ht 
4.0 
ess 





IF FREQUENCY’ M2 


o/3 


WJ-M6F 


DOUBLE-BALANCED MIXER 


ay 2 TO 500 MHz 


IF DCTO 500 MHz 
LO DRIVE +7 dBm (nominal) 





@ LOW NOISE FIGURE: 6.5 dB (TYP.) 
® HIGH ISOLATION: 50 dB (TYP.) 


Guaranteed Specifications! 


Characteristics 


SSB Conversion Loss 
and 
SSB Noise Figure 


Isolation 
f at R 
fh at | 
fr at L 
Fr at | 
FP at R 
i at | 
fr at L 
fp at | 


Conversion Compression 


Conversion Densensitization Level 


Notes: 








Test Conditions 
5 - 100 MHz 


100 - 200 MHz 
2 - 500 MHz 


2 - 150 MHz 


150 - 500 MHz 


fp = +1 dBm 


fro = +1 dBm 
fro = +10 dBm 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |!-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 


low IF frequencies. 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 


value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature...............-.05 + ee eee 
Storage Teniperntare ... . cs ht ee ew ee ee ee 
Peak PRRUCPOWEL 5 55 oh o-o- we Cs ow 4 SSC @ ew * 
Peak Input Current at a6 So lee Aso, ara 


Weight  3grams (0.11 oz.) max. 


574 


-54°C to +100°C 
-65°C to +100°C 


WA aah wd 2 +17 dBm 
Sng Bd She 50 mA DC 


Outline Drawing 


M6F 








1.004 
(25.50) 
e oe =i 0.115 
0.260 (2.92) 
| (6.60) 


0.025+0. oe 


(0.64+0. 05) 





0.101 
(2.57) 


0.102 | 
(2.59) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


Schematic Diagram 


1 2 3 4 5 6 
a | R 


FOR BEST ISOLATION OF THE HIGH-LEVEL (f,) SIGNAL, GROUND PIN 3. 


Typical Performance at 25°C 


Conversion Loss 






mes OD ce 
Cali at. eee! 
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CONVERSION L 


-4 “Z 0 2 4 6 8 10 
LO DRIVE LEVEL -dBm 


Conversion Loss vs. LO Drive Level: 
The minimum recommended drive level 
is +4 dBm. The maximum _recom- 
mended drive level is +13 dBm. 
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fp FREQUENCY - MHz 


Conversion Loss vs. Frequency: Con- 
version loss of the mixer when used in 
an SSB system. The frequency ordinate 
refers to the R-port (fp) with fi to 1 
MHz at 50 MHz. Data plotted with an 
FL level of +7 dBm. 


Isolation 
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lsolation vs. Frequency: Level of the f 
signal fed through to the R- and |-ports 
with respect to the level of the fy signal 
at the L-port. 


Harmonic Intermodulation Products: 


SINGLE-TONE INTERMODULATION DISTORTION 


HARMONICS OF f, 


HARMONICS OF f, 


2 - 500 MHz 
CLASS | MIXER WITH BALUNS 
fa = 49 MHz @ - 10 dBm 

f, = 50 MHz 

f, @ +10 dBm 

f, @ +7 dBm 
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WJ-M6G 


DOUBLE-BALANCED MIXER 
A$ 0.6 TO 2 GHz 


RF 
IF DCTOO0O.3 GHz 
LO DRIVE +7 dBm (nominal) 





@ LOW NOISE FIGURE: 6.5 dB (TYP. 
@ HIGH ISOLATION: 25 dB (TYP.)2 
















Guaranteed Specifications ! Outline Drawing 
Characteristics Test Conditions M6G 
SSB Conversion Loss fy 1.3 to 2 GHz 13) 
and fp tee tO. GHZ DIA 
SSB Noise Figure f 0.07 to 0.3 GHz 
0.275 
(6.99)MAX 
fr 0.6 to 1.3 GHz 
in 0.6 to 1.3 GHz ants 
f, 0.01 to 0,01 GHz 0.160 —>1 1 (0,46) DIA 4 LEADS 
f, 0.01 to 0.3 GHz (4-06) | 0-368, DIA. 
0.200 R 
Isolation (5.08) 
f, at R B.C. GROUND 
f ah | f, 0.6 to 1 GHz 
FE at R 45° REF 
f, 1.0 GHz to 2.0 GHz 
fp at | L L 
0.035 


Conversion Compression 


(0.89) 
1.0 dB fp Level = 0 dBm MAX 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
1.0 dB Fro Level = ~2 dBm + 010 (.25) UNLESS OTHERWISE SPECIFIED 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Densensitization Level 


Absolute Maximum Ratings 


Operating Temperature... .............-ceeeeee ees eee ss D4°C to +100°C 
Storage Temperature ...... 0.0... cee eee eee eee eee eee ee 68°C to +100°C 
Peak Input Power ..............+23dBmat 25°C, derate to +17 dBm at 100°C 
Peak Input Current at 25°C... 0.0.00... c ee eee ee eee ee BO MA DC 


Weight 2 grams (0.07 0z.) max. 


S/0 


Typical Performance at 25°C 


Conversion Loss 
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L.O. DRIVE LEVEL - dBm 


Conversion Loss vs. LO Drive Level: 
The minimum recommended drive level 

















is +5 dBm. The maximum recom- 
mended drivel level is +13 dBm. 
{TF er Fp, = 100MH ] f | 
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0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 
FR FREQUENCY - GHz 


Conversion Loss vs. Inout Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fT) with fi 
equal to 100 MHz. Data plotted with an 
Th: level of +7 dBm. 
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CONVERSION LOSS - dB 
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Conversion Loss vs. f / Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the I-port (f)). 


Isolation 
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ISOLATION - dB 
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Isolation vs. Frequency: Level of the 
FE signal fed through to the R- and |- 
ports with respect to the level of the FE 
signal at the L-port. 


Mounting Instructions 


MICROSTRIP 
CIRCUIT SIDE 
a a 
/ \ 
WU} © | GROUND CONDUCTING 
EPOXY 


\ / 
‘ l PLANE 
\ ie, Pras 


THE CASE OF THE M6G MIXER SHOULD BE GROUNDED TO THE CIRCUIT 
BOARD GROUND PLANE FOR BEST PERFORMANCE. CONDUCTIVE EPOXY 

1S RECOMMENDED RATHER THAN SOLDERING. CONDUCTIVE FILM EPOXIES 
CAN BE OBTAINED IN DIE CUT PREFORMS AND ARE QUITE SATISFACTORY. 


ai? 








DOUBLE-BALANCED MIXER 


2: 2 kHz TO 12 MHz 


IF DCTO12MHz 
LO DRIVE +7 dBm (nominal) 





@ LOW NOISE FIGURE: 5 dB (TYP.)2 


Guaranteed Specifications ' 


Characteristics Max, 
SSB Conversion Loss 6.0 dB 
and 7.0 dB 


SSB Noise Figure 


Isolation 
FE at 
fy at 


ee 


hp at 
Ff) at 


ee 





Notes: 





Test Conditions 


10 kHz — 6 MHz 
2 kHz — 12 MHz 


2 kHz — 5 MHz 


5 MHz — 12 MHz 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 


low IF frequencies. 
2. Typical values are measured at 25°C and are 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature*..............-2-.+28. 
Storage Teniperature .. . 64.6 oa 8 we eee 
POAK IMDUE POWGE Gc ahe oa Sok SAWS oe eels Oe 
Peak Input Current at25°C...............25- 


not guaranteed. They are based on the average 


-54°C to +100°C 
-65°C to +100°C 
Tia ale eccns: eh AAT 
~o > BO nA DC 


*For input signals below 3 kHz at L and R, the temperature range is 0°C to +100°C. 


Weight 6 grams (0.21 oz.) max. 
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Outline Drawing 














M6H 
| 0.380 
wu (9.65) 
sees © 
| 
a: re 
(19.92) | 
| 
0.407+-0.010 
(10.34+0.25) 
0.185+-0.020 
- (4.70+0.51) 
0.030+0.002 py - ok 
(0.76+0.05) 
(8) PINS | 0.200), 
Ge? oj 4 (5.08) 
(234) ] | 0.200 
~*~ (6.08) 
0.090 _|. 0.200 
(2.29) ] | (608) 
| 
Tees, 
0.200-+0.010 
(5.08+0.25) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 0.010 (0.25) UNLESS OTHERWISE SPECIFIED 


PIN NUMBERS ARE SHOWN FOR REFERENCE ONLY. 


Schematic Diagram 


fanae| 


L R 


|-PORT: FORMED BY EXTERNALLY CONNECTING PINS 2 AND 6 TOGETHER 


AND PINS 3 AND 7 TOGETHER. BEST PERFORMANCE IS OBTAINED BY 
GROUNDING THE 2, 6 SIDE. 


WJ-M6J 


DOUBLE-BALANCED MIXER 


LO 
RE : 2 kHz TO 12 MHz 


IF DCTO 12 MHz 
LO DRIVE +7 dBm (nominal) 





@ LOW NOISE FIGURE: 5 dB (TYP.)2 





Guaranteed Specifications '. Outline Drawing 


Characteristics Max Test Conditions M6J 


SSB Conversion Loss 6.0 dB 10 kHz — 5 MHz zs 
and (12.75) 

7.0 dB 2 kHz — 12 MHz 
SSB Noise Figure hehe 















Isolation _ 
at A : ree (2.92) 
fy at | 2 kHz — 5 MHz _ om 
f, at R 0.025+0.002 = Ty 

L (0.64++0.05) | 
Fp at | Oo MHz — 12 MHz 0.101 _ 9.150 | | | 
(2.57) }(3. , 
Notes: 





1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 












pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at O 
low IF frequencies. oss -- 
2. Typical values are measured at 25°C and are not guaranteed. They are based on the average - 
value measured at the specified condition. DIMENSIONS ARE IN INCHES (MILLIMETERS) 





+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


Absolute Maximum Ratings 


Operating Temperature....................0 0c cece eee -54°C to +100°C 
Storage Temperature .............. 0.00. eee eee eee ee ae -65°C to +100°c Schematic Diagram 
Peak Input Power ............. 0.0. cece ee cece eee cent unas +17 dBm 
Peak Input Current at 25°C... cee eee eee 50 mA DC 


Weight 4 grams (0.14 oz.) max. 
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WJ-M6K 


DOUBLE-BALANCED MIXER 


et 5 TO 400 MHz 


IF DC TO 400 MHz 
LO DRIVE +7 dBm (nominal) 











®@ HIGH ISOLATION: 35 dB (TYP.)4 
e LOW COST 


Guaranteed Specifications’ Outline Drawing 


Man Test Conditions M6K 


SSB Conversion Loss f, & fp 5-200 MHz | =f 
and oles f, 0.5-200 MHz ose 
SSB Noise Figure ae 
f, & fg 200-400 MHz 
Ce on 1.004 =i 
8 fi 1-400 MHz 4 | (25.50) 
(0.64 425 0.115 


Characteristics 































ey 79) (2.92) 
Isolation CC Sl aan 
a 0.025+0.002 

i f) 6-100 MHz ootso0 “1 (00 

fh at | L 0.101 __ 0.150 ee 7 

F (2.57) (3.81) 7 

at R S 
ee | f, 100-400 MHz tik 
_ 0.300 
(7.62) 

Notes: 4 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 0.102 ~ 

unless otherwise specified. The |-Port frequency range extends to DC for phase detection, . 

pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at DIMENSIONS ARE IN INCHES (MILLIMETERS) 

low IF frequencies. + .010 (.25) UNLESS OTHERWISE SPECIFIED 
2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 

value measured at the specified condition. 
Absolute Maximum Ratings Schematic Diagram 
Operating Temperature... ... 0.0.00... cee eee ee eee -65°C to +100°C 
StOrage Temperature’: og cee Se ee ee eee ee -54°C to +100°C 
Ped INDUE POWS!) «4.44 <% wenaGew ee cae REE RARE RR Oe Oe wD he ee +17 GBM 
Peak Input Current at 25°C. .......... 00.0 ee ee eee 50 mA DC 
Weight 4 grams (0.14 oz.) max. 

i 2& 3 4 5 (66 
L | R 


FOR BEST ISOLATION OF THE HIGH-LEVEL (f,) SIGNAL, GROUND PIN 3. 
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WJ-M6KC 


DOUBLE-BALANCED MIXER 


LO 
vt \ 5 TO 400 MHz 


IF DCTO 400 MHz 
LO DRIVE +7 dBm (nominal) 





@ HIGH ISOLATION: 35 dB (TYP.)? 
@ LOW COST 


Guaranteed Specifications! 
Characteristics Test Conditions 


SSB Conversion Loss f, & fR 5-200 MHz 





and f; .5- 200 MHz 
SSB Noise Figure fi & fp 200 - 400 MHz 
f, 1 - 400 MHz 
Isolation 
fr at R 
fat | fL 5- 100 MHz 
f, at R 
fL at | f_ 100 - 400 MHz 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature..................0040e2022....-54°C to 100°C 
Storage Temperature..................02-0022022....-65°C to 100°C 
Peak Input Power ............... 000000 cee eee eee eee ee es +17 dBm 
Peak Input Current at25°C............................... 50mA DC 


Weight = 8 grams (0.28 0z.) max. 





Outline Drawing 


M6KC 


0.020 1.020 

(0.51) (25.90) 

MAX. TTF 
0.410 
(10.41) 


0.025+.0.002 
(0.64440.05) DAI = 














(3.81) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 010 (.25) UNLESS OTHERWISE SPECIFIED 


Schematic Diagram 


FOR BEST ISOLATION OF THE HIGH-LEVEL (f,) SIGNAL, GROUND PIN 3. 
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Typical Performance at 25°C 


Conversion Loss 
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CONVERSION LOSS - dB 


— 
- oOo OS CON ODO wT 


_ 


LO DRIVE LEVEL - dBm 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level is +4 
dBm. The maximum recommended 
drive level is +13 dBm. 


CONVERSION LOSS - dB 





fp FREQUENCY - GHz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fp) with fi at 
30 MHz. Data plotted with an fe level 
of +7 dBm. 





Conversion Loss Isolation 
S f, @ 1200 MHz 

ee fp SWEPT 200-1000 MHz +s 

S 

= 

© 

an 

[og 

> 

S 











fy FREQUENCY - GHz 





O-- O01 -O2- 03-64 65--06--67 -O8 -09--L0 


Conversion Loss vs. f / Frequency: f FREQUENCY - GHz 

Conversion loss of the mixer when used 

in an SSB system. The frequency ordi- /solation vs. Frequency: Level of the f 
nate refers to the |-port (fy). signal fed through to the R- and |-ports 


with respect to the level of the fF, signal 
at the L-port. 


VSWR 







R-PORT 0.1 TO 1 GHz 









REFLECTION 
COEFFI CIENT 





ra 
|-PORT 0.110 1 GHz-~ 
L-PORT 0.110 1 GHz 





Reflection Coefficient vs. Frequency: 
Reflection coefficient of the L-, l- and 
R-ports in a 50-ohm system with fp at 
+7 dBm. R- and |-port reflection coef- 
ficient is plotted for fp at 0.5 MHz. 
Also shown is the L-port VSWR, 
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WJ-M6T 


DOUBLE-BALANCED MIXER 


LO 
se 10 TO 500 MHz 


IF DC TO500 MHz 
LO DRIVE +7 dBm (nominal) 








@ HIGH ISOLATION: 40 dB (TYP.)2 
@ OPL VERSION AVAILABLE! (See Section 7) 


1 


Guaranteed Specifications 
Mex Test Conditions 


SSB Conversion Loss FE & Fr 10 to 200 MHz 
7.0 dB 
and fi 1 to 200 MHz 
SSB Noise Figure 
fe & fr 200 to 350 MHz 
8.0 dB f, 1 to 350 MHz 
a & fp 350 to 500 MHz 
9.0 dB f, 1 to 500 MHz 


Isolation 


Characteristics 


=f, 

= 
® 
et 
Be) 


fF, &tp 10 to 50 MHz 


+ + 
ae a 
a) ® 

+ et 

—- ya - 


t 50 to 100 MHz 


| &tp 


f 


H 
c 
® 
ct 
— a 


L & fF, 100 to 200 MHz 


bh 
_ 
® 
oo 
—~ BD 


f, & fy 200 to 500 MHz 


LR 





Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Tempoeratiire. .. . . 6. ee eee wwe ew ee ee 8's -54°C to +100°C 
Storage THMINGCratUIG .. 2 es 6 5 2 He ES ow be i Bw Oo -65°C to +100°C 
Peak INDE POWE! 2 one oS os 4 Ad ws Pere ee Re 4 Oe ewe dee +17 dBm 
Peak Input Current at 25 C...... .o e ee eee 50 mA DC 


Weight 2 grams (0.07 oz.) max. 
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Outline Drawing 


M6T 
0.320 
(8.13) DIA 
0.395 
(10.03) 
0.160 ef pet — (0 46)0!4 4 LEADS 
(4.06) 0.360 
ro.14ay OM: 








_~ GROUND 


45° REF 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 010 (.25) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Conversion Loss 


CONVERSION LOSS - dB 
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Conversion Loss vs. LO Drive Level: 
Conversion loss in an SSB system as a 
function of drive level (fF level), with 
fy and FR at approximately 50 MHz and 
fr level at -20 dBm. 
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CONVERSION LOSS - dB 


5 OO 


cn me 


Conversion Loss vs. Input Frequency: 
The frequency ordinate refers to the in- 
puts FP and FR with 50 MHz. Noise 
figure performance is the same above 
1 MHz, 


Isolation 


Hdl ore | TILE 
- | r= uals 
a a lll 
TTT NSS 
N 
ae alll 












|SOLATION - dB 





1 100 1000 


FREQUENCY - MHz 


Isolation vs. Frequency: Level of the 
FP signal fed through to the R-port with 
respect to the level of the fe signal at 
the L-port. 
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WJ-M6V 


DOUBLE-BALANCED MIXER 


LO 
Pa } 0.4 TO 500 MHz 


IF DCTO500 MHz 
LO DRIVE +7 dBm (nominal) 





© LOW NOISE FIGURE: 5.5 dB (TYP.)2 
® HIGH ISOLATION: 50 dB (TYP.)2 
® OPL VERSION AVAILABLE! (See Section 7) 


Guaranteed Specifications ' 


Characteristics Test Conditions 


SSB Conversion Loss 
and 


ee fp & f 1 to 200 MHz 


Eps fp & f, 0.4 to 500 MHz 
SSB Noise Figure 
Isolation 
FL at R f, 0.4 to 60 MHz 
un at | 
FL at R f, 60 to 500 MHz 
fe at | 


Conversion Compression fp Level = 0 dBm 


Desensitization Level fro Level = -2 dBm 





Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on thé average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature*.............. 0000 cece eee ee -54°C to +100°C 
Storage temperature «666s oon Ce Ga Wa eed cw we oS eon en ~65°C to +100°C 
Peak Input Power .............. +23 dBm at 25°C, derate to +17 dBm at 100°C 


Peak Input Current at De Neh ie ie rhs eis aa kk Oe wg 
*For input signals below 1 MHz, the temperature range is -20°C to +100°C. 


Weight 2 grams (0.07 oz.) max. 


586 





Outline Drawing 


M6V 
0.320 
(8.13) 
> DIA - 
0.275 
(6.99)MAX 
ca 
0.160 — rm DIA 4 LEADS 
(4.06) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Conversion Loss 


fp @ 60 MHz 


f @ 63 MHz 


CONVERSION LOSS - dB 


LO DRIVE LEVEL - dBm 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level is +4 
dBm. The maximum recommended 
drive level is +13 dBm. 


CONVERSION LOSS - dB 


0.1 1 10 100 1000 


fp FREQUENCY - MHz 


Isolation vs. Frequency: Level of the f 
signal fed through to the R- and |-ports 
with respect to the level of the FP signal 
at the L-port. 





Conversion Loss 


CONVERSION LOSS - dB 


fy FREQUENCY - MHz 


Conversion Loss vs. f, Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the |-port (f)). 


VSWR 


90° 


R-PORT 100-500 MHz eo 
|-PORT 100-500 MHz ee 
VSWR 
2. 4:1 
[ (KO 






WS 100 7 fioo 


Ly 


-90° 


Reflection Coefficient vs. Frequency: 
Reflection coefficient of the L-, I- and 
R-ports in a 50-ohm system with fp at 





Isolation 


are eee l 
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1.0 100 
f, FREQUENCY - MHz 





ca l 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fp). Data 
plotted with an FE level of +7 dBm, fi 
at 560 MHz. 


100 9 2—0, 4—0.6—0.8—1. 0— 0° 


00 
—, L-PORT 100-500 MHz 


+7 dBm. R- and I-port reflection coef- 
ficient is plotted for iy at 250 MHz. 
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WJ-M8H-3/M8HC-3 


DOUBLE-BALANCED MIXER 


LO 2.0TO 6.0 GHz 

RF 3.770 4.2 GHz 

IF DC to 2000 MHz 

LO DRIVE +7 dBm (nominal) 


@ LOW NOISE FIGURE: 4.5 dB (TYP.) 
@ HIGH ISOLATION: 35 dB (TYP.) 
e LOW COST 


Guaranteed Specifications’ 


SSB Conversion Loss Tp = 3.7 to 4.2 GHz 
and fp = 2.0 to 6.0 GHz 
SSB Noise Figure 40 dB 5.5 dB fy = 30 to 2000 MHz, FL = fp 


Characteristics 


45 dB | 6.0 dB f = 30.10 2000 MHz,f, > fp 


Isolation 
20 4B |. 3/7 dB Te 0 to 6.0 GHz 
L to | 16 dB: }-21 dB f= 2.0 to 6.0 GHz 


C , 
en 1.0dB | fy Level O dBm 
Compression i 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature... ........... 0.0.00 ee eee ee eee -54°C to +100°C 
Storage Temperature... 0.1... ee -65°C to +100°C 
Peak Input Power .............. +23 dBm at 25°C derate to +17 dBm at 100°C 
Peak Input Current at25°C.. 0.0... ee eee eee eee 50 mA DC 


Weight 2 grams (0.07 oz.) max. 
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Outline Drawings 























M8H-3 
| 0.454 (11.53) 
0.445 (11.30) 
0.260 (6.60) 
} 9-240 (6.10 
0.200 (5.08) 
0.170 (4.32) 
| = 2 0.019 (0.48) DIA. 
0.016 (0.41) (4) PINS 
0.510 (12. 95) 7 
0.498 (12.65) DIA- 
0.310_(7.87) DIA, 
0.290 (7.37) B.C. 
_~ GROUND 
L.0. PORT 7 REPORT 
ee 0.038 (.97) 
~~ 9.029 (74) 
IF PORT —~ 
F . 45° + 3° REF. 
' / 
NG / 
\ 4 
\6 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


M8HC-3 


0.700+0.010 
(17.78+0.25) 
0.100 


PRODUCT IDENTIFICATION 
/ AREA Aes 


2.54) 






RF CONNECTOR 

SMA JACK MOUNTING HOLES 

(3) PLACES THREADED INSERT 

2-56 UNC-3B x 0.180+0.030 
(4.57+0.75) DEEP 

(4) PLACES 












DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 





Conversion Loss Conversion Loss VSWR 

co 

a =| 

a co 

(an ] uc 

~d 1 

= c 

c 

: é é 

8 S : 

oO > oO 

z c. 

LO DRIVE LEVEL - dBm 2 f= 2.75 GHz a 





fp = 3.7 - 4.2 GHz 


0.95 1.05 1.16 1.25 1.35 1.45 


Conversion Loss vs. Drive Level: The IF FREQUENCY - GHz 


minimum recommended drive level is 
+5 dBm. This level has been established 
on the premise that a lower drive level 
will degrade the conversion loss and 
noise figure over the full temperature 
and frequency range. 


Conversion Loss vs. fi Frequency: Con- 
version loss the mixer when used in an 
SSB system, The frequency ordinate re- 
fers to the l-port (fy) with fp at 2.75 
GHz and fo swept trom 3.7 to 4.2 GHz. 


The maximum recommended drive level 
is +10 dBm. This upper level has been Isolation 
established by the desire to avoid a 
serious increase in noise figure and a loss 
of isolation. 


R-PORT VSWR 





35 36 37 38 39 40 41 42 43 4.4 
RF FREQUENCY - GHz 


ISOLATION - dB 


|-PORT VSWR 
La] 





0 0.5 1.0 1.5 2.0 
LO FREQUENCY - GHz IF FREQUENCY - GHz 


Isolation vs. Frequency: Level of the fp 
signal fed through to the R- and |-ports 
with respect to the level of the FE signal 
at the L-port. 
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WJ-M8H-7/M8HC-7 


DOUBLE-BALANCED MIXER 


LO 2.0 TO 6.0 GHz 
RF 2.4T0O 6.0 GHz 
IF 30 to 2000 MHz 
LO DRIVE +7 dBm (nominal) 





@ LOW NOISE FIGURE: 6.0 dB (TYP.) 
@ HIGH ISOLATION: 35 dB (TYP.) 





Guaranteed Specifications ' Outline Drawings 


Typ.2 Max Test Conditions M8H-7 


SSB Conversion Loss fp = 3.7 to 4.2 GHz Oe 1.58 
and f, =2 to 6 GHz : 
SSB Noise Figure 4.0 dB 5.5 dB fi = 30 to 2000 MHz 0.260 (6.60) 
ad: } 9:240 (6.10) 
Ps asa | 
4.5 dB 6.0 dB f = 30 to 2000 MHz __s0.200 (5.08) 
cs i 0.170 (4.32) 
L 
fp 7 2.4 10 6 GHz al 


Characteristics 





0.498 (12.65) 


6.0 dB 8.0 dB f, = 30 to 2000 MHz 0.510 (12.95) pia im 


___ 0.310 (7.87) DIA. 
0.290 (7.37) B.C. 









Isolation 
L to R 32 dB 42 dB f, = 2to 4 Ghz 
25 dB 37 dB f, =4to 6 GHz 
L to | 16 dB 21-08 f, =2to 6 GHz 
yy, 0.038 (.97) 
1.0 dB Fr Level O dBm 0.029 (.74) 
45° + 3° REF. 


1.0 dB fro | evel = 2 dBm 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 
+13 dBm cai dBm 





Conversion 
Compression 


Densensitization Level ah 


Third-Order 
Intercept Point 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, un- M8HC-7 
less otherwise specified. The |-Port frequency range extends to DC for phase detection, pulse 0.700+0.010 
modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at low oe eneeeoN eae Ae 


IF frequencies. 
2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 












—T] ; 
Absolute Maximum Ratings 0 ne comacora ae Pe 
° : A 
Operating TSMIPeratire. 6 ek ke ee we ee eee ee -54°C to +100°C (22.86) f RRS Te ee eienea0 
rahe 
Storage | omperatire oo. bk eis a ew eae) oS aka oe Res -65°C to +100°C Fe oOo PF bea Ce 
Peak Input Power ............. +23 dBm at 25°C derate to +17 dBm at 100°C & 0370 
0.375 ! 
Peak Input Current at25°C.... 2.0... eee 50 mA DC i) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Weight 2 grams (0.07 oz.) max + 015 (.38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


Conversion Loss 


CONVERSION LOSS - dB 





LO DRIVE POWER - dBm 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level is 
+5 dBm. This level has been established 
on the premise that a lower drive level 
will degrade the conversion loss and 
noise figure over the full temperature 
and frequency range. 

The maximum recommended drive level 
is +10 dBm. This upper levek has been 
established by the desire to avoid a seri- 
ous increase in noise figure and a loss of 
isolation, 


CONVERSION LOSS - dB 





RF FREQUENCY - GHz 


Conversion Loss 





co 
bo | 
2 
oO 
_ 
= 
co 
5 
[o = 
ud 
> 
— 
oO 
Oo 
2 3 4 5 6 
RF FREQUENCY - GHz 
Isolation 
S 
= 
[ox | 
rd 
i ¢ 
—/ 
oO 
” 





LO FREQUENCY - GHz 


Isolation vs. Frequency: Level of the 
fe signal fed through to the R- and |- 
ports with respect to the level of the 
FE signal at the L-port. 


VSWR 


VSWR 


VSWR 








0.3 0.5 1.0 1.5 2.0 
IF FREQUENCY - GHz 
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WJ-M8T/8TC 


WIDEBAND CLASS 4 MIXER 


LO 
= } 1 TO 3400 MHz 


IF 1TO2000 MHz 
LO DRIVE +10 dBm (nominal) 





@ INSENSITIVE TO SYSTEM MISMATCH 
© HIGH INTERCEPT +18 dBm (TYP.)2 
® BROADBAND 





Specifications! Outline Drawings 


Characteristics Test Conditions 


M8T 
SSB Conversion Loss 
and 
SSB Noise Figure 


fy & fr: 5-1000 MHz 


0.454 (11.53) 
0.445 (11.30) 
f, 1-500 MHz 




































0. 260 (6, 60) 
f, & fp: 1-3000 MHz 0. 240 (6. 10) 
f 1-1500 MHz 
0.200 (5.08) 
0.170 (4.32) 
f, & fy: 1-3400 MHz Le geen | 
L R 
. 0.019 (0.48) DIA. 
f, 1-2000 MHz —-||-1 2.09 (0.41) (4) PINS 
0.510 (12.95) »). | 
; 0.498 (12.65) 
Isolation 
0.310 (7.87) DIA. 
f, 10-1500 MHz at [~ 0.290 (7.37) B.C. 
Fe at | fy, 10-3400 MHz 
_ GROUND 
bat f, 10-2500 MHz IF PORT 7 10 PORT 
L f, 1-3400 MHz oe 
K 
“/N~ 0.050 (1.27) 
fp at | f, 1 to 3400 MHz ki MAK 





Third-Order 
Intercept Point 


Conversion 
Compression 


nm 
0.700+0.010 


- PRODUCT IDENTIFICATION og (177820-25) 
Tro at +5 dBm / AREA ea 


fh at +10 dBm 





Densensitization Level 


fp at +7 dBm 
at +13 dBm M8TC 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only un- 
less otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. DIMENSIONS ARE IN INCHES (MILLIMETERS) 

3. Guaranteed values for M8TC unit are 0.5 dB worse than values listed. + .010 (.25) UNLESS OTHERWISE SPECIFIED 


Third-Order 
Intermodulation 
Suppression 
Degradation 


0.700+0.010 






IF VSWR 3:1 


RF CONNECTOR 

SMA JACK <‘ MOUNTING HOLES 

(3) PLACES THREADED INSERT 

——t 2-56 UNC-3B x 0.180+0.030 
0.550 (4.57+0.75) DEEP 

(19-97) (4) PLACES 


RF PORT —~ ky 45° + 3° REF. 
+18 dBm LO 2000 MHz, +10 dBm Me Fé 
fa1 = 1900 MHz, fa5 € 
= 1910 MHz both at DIMENSIONS ARE IN INCHES (MILLIMETERS) 
~10 dBm + .010 (.25) UNLESS OTHERWISE SPECIFIED 
: 








Absolute Maximum Ratings 


Operating Temperature..................2.00 000 ee eeae -54°C to +100°C Weight 
Storage Temperature. ........... 0... 0.0 ce eee eee eee -65°C to +100°C M8T: 2grams (0.07 oz.) max. 
Peak Input Power ............ +27 dBm max, at 25°C, +23 dBm max. at 100°C M8TC: 22 grams (0.78 oz.) max. 
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Typical Performance at 25°C 


Conversion Loss vs. Frequency 


5 


fL>fR IF = 10 MHz 


CONVERSION LOSS - dB 





300 600 1200 1800 2400 3000 
RF FREQUENCY - MHz 


fL>fR IF = 1500 MHz 


CONVERSION LOSS - dB 





600 800 1000 1200 1400 1600 1800 
RF FREQUENCY - MHz 


Isolation vs. Frequency 


ISOLATION - dB 





300 600 1200 1800 2400 3000 
LO FREQUENCY - MHz 


ous 





WJ-M8TH/8THC 


WIDEBAND CLASS 4 MIXER 


LO 
} 1 TO 3400 MHz 


IF 1T0O2000 MHz 
LO DRIVE +23 dBm (nominal) 





@ INSENSITIVE TO SYSTEM MISMATCH 
@ HIGH INTERCEPT +29 dBm (TYP.)2 
® BROADBAND 


Specifications! 
Characteristics Min, | Typ.? | Max. | Test Conditions 
SSB Conversion Loss 6.5 dB 7.5 dB? f, & fy: 5-2000 MHz 
and fy 1-500 MHz 
SSB Noise Figure 
8.5 dB 10.0 dB? f, & fg: 1-3400 MHz 
f, 1-2000 MHz 
Isolation 
f, 10-1500 MHz 
ft, at | 
a f, 10-3400 MHz 
f, 10-2500 MHz 
Fy at R f, 1-3400 MHz 
fp at | | a 1 to 3400 MHz 





Third-Order 
Intercept Point 


LO 1800 MHz, +22 dBm 
fry = 1000 MHz, fro 
= 1010 MHz both at 


+29 dBm 


O dBm 
Conversion 1 dB ifs) at +17 dBm 
Compression FE at +23 dBm 


Densensitization Level 


Third-Order 
Intermodulation 
Suppression 
Degradation 


IF VSWR 3:1 


1 dB faoat +15 dBm 
fe at +23 dBm 
eee 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only un- 
less otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 

3. Add 0.5 dB for connectorized package. 


Absolute Maximum Ratings 


Operating Temperature... ......... 0.2.02 cee eee eee eee -5A°C to +100°C 
° 

Storage TOMperature oie. Pe ok ho ow ww wee we RE Ree ees -65°C to +100°C 

Peak Input Power ............ +30 dBm max, at 25°C, +27 dBm max. at 100°C 
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Outline Drawings 



































M8TH 
0.454 (11.53) 
0.445 (11.30) 
0. 260 (6. 60) 
{0.240 6.10) 
0.200 (5.08) 
0.170 (4.32) 
, me 0.019 (0.48) DIA, 
0.016 (0.41) (4) PINS 
0.510 (12.95) 9) 4 
0.498 (12.65) [~ 
0.310 (7.87) DIA. 
~~ 0.290 (7.37) B.C. 
— GROUND 


ZA 


_7 LO PORT 








IF PORT ~ ( 
te) 


RF PORT —~ 


re 
Y// © 0.050 (1.27) 
MAX. 


45° + 3° REF, 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


\ 
\ 


M8THC 


0.700+0.010 


- PRODUCT IDENTIFICATION (17.78+0.25) 
/ AREA 00 - 







re 





0.450 
(11.43) i 
RF CONNECTOR 

.900 SMA JACK ‘ MOUNTING HOLES 
(22.86) (3) PLACES THREADED INSERT 
: —- 2-56 UNC-3B x 0.180+0.030 


0550 (4.57+0.75) DEEP 
(13.97) (4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


Weight 
M8TH: 2grams (0.07 oz.) max. 
M8THC: 22 grams (0.78 oz.) max. 


Typical Performance at 25°C 


Conversion Loss vs. Frequency 


fl>fR If = 100 MHz 





300 600 1200 1800 2400 3000 
FREQUENCY ~ MHz 


VSWR vs. Frequency 


Lo= 3H | PORT a 


3.00 






500 1000 1500 2000 2500 3000 
FREQUENCY - MHz 
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WJ-MIA 


DOUBLE-BALANCED MIXER 


LO 
— } 0.5 TO 200 MHz 


IF DC TO 200 MHz 
LO DRIVE +13 dBm (nominal) 





@ HIGH ISOLATION: 35 dB (TYP.)2 


Guaranteed Specifications ' 


Characteristics Test Conditions 
SSB Conversion Loss 
and 
SSB Noise Figure 


Ff, & Fe 0.2 — 50 MHz 
fi 0.05 to 50 MHz 

Ff, & Tp 0.05 - 200 MHz 
f, 0.05 to 200 MHz 


Isolation 
Fe at R 
fh at | 1 — 30 MHz 
la at R 
fy, at | 30 — 200 MHz 





Conversion Compression 


fp =+10 dBm 

hein f, =+17 dBm 
Desensitization Level Fao =+17 dBm 
ie f, . +17 dBm 
| = 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |!-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature*........... 2.0.0.2 ee ee eee ee 54°C to +100°C 
Storage Temperature... 0... 0.2... . 0. ee eee ee -65°C to +100°C 
Peak: Input POWG? 6 Gc 6 AA hws oe OME owe eS eS +17 dBm 
Peak Input Current at 25°C... eee 50 mA DC 


*For input signals below 100 kHz, the temperature range is -~20°C to +100°C. 


Weight 4 grams (0.14 oz.) max. 
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Outline Drawing 


M9A 





0.300 
(7.62) 


0.101 0.150 
(2.57) 43.81) 


1 {fd 
9.300 


(7.62) | 























0.102 face 
(2.59) oa 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 010 (.25) UNLESS OTHERWISE SPECIFIED 


Schematic Diagram 


W 


1 2 3 4 5 6 
L | R 


FOR BEST ISOLATION OF THE HIGH-LEVEL (f,) SIGNAL, GROUND PIN 3. 


WJ-M9IAC 


DOUBLE-BALANCED MIXER 


LO 
i 0.5 TO 200 MHz 


IF DC TO 200 MHz 
LO DRIVE +13 dBm (nominal) 








@ HIGH ISOLATION: 35 dB (TYP.)2 
@ OPL VERSION AVAILABLE! (See Section 7) 


Guaranteed Specifications | 


Characteristics 


SSB Conversion Loss f, & fp 0.2 — 90 Miz 
and 7.5 dB f 0.05 — 50 MHz 
SSB Noise Figure fh & fr 0.05 - 200 MHz 
; fF, 0.05 — 200 MHz 





Isolation 
Fe at R 
fy. at fF, 0.05 — 30 MHz 
Fy at R 
a at | fp 30 — 200 MHz 


Conversion Compression 


fp = +10 dBm 

1.0 dB f, = +17 dBm 
Desensitization Level foo =+17 dBm 
ice f) _ +17 dB 
L= ‘i 


Notes: 

1. Measure in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature*.... 2.2.2.0... .0 0.0.00. 0000 eee eens -54°C to +100°C 
Storage Temperature................. 2.00 eee eee aes ne -65°C to +100°C 
Peak Input POWOP oni 6c pce a oe aed ad he ee see Se ame www ES Be eee +20 dBm 
Peak Input Current at25°C... 0... 0.0... ccc ee eee 50 mA DC 


*For input signals below 100 kHz, the temperature range is -20°C to +100°C. 


Weight = 8 grams (0.28 oz.) max. 





Outline Drawing 


M9AC 


0.020 1.020 

(0.51) (25.90) 

MAX. 
0.410 
(10.41) 


0.025+-0.002 
(0.64440.05) DA = 0.800 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


Schematic Diagram 


Se 


Og 7 





WJ-MS9IB 


DOUBLE-BALANCED MIXER 


at 0.5 TO 500 MHz 
IF DCTO500 MHz 


LO DRIVE +17 dBm (nominal) 





PERFORMANCE 


Guaranteed Specifications ' 


Characteristics 


SSB Conversion Loss 
and 
SSB Noise Figure 


Isolation 
FE at R 
Fy at | 


Conversion Compression 


Densensitization Level 


Notes: 


SUPERIOR TWO-TONE PERFORMANCE 
EXCELLENT INTERMODULATION 


HIGH INTERCEPT PT: +25 dBm (TYP.)2 
HIGH ISOLATION: 40 dB (TYP.) 








Test Conditions 


f, & fp 0.5 to 30 MHz 
f, 0.4 to 30 MHz 


fi 0.4 to 100 MHz 


f, & fy 100 to 500 MHz 
f, 0.4 to 500 MHz 


f, 0.5 to 30 MHz 


L 


1 30 to 100 MHz 


Fy 100 to 500 MHz 


fp 0.5 to 500 MHz 


frp = +8 dBm 
FP =+17 dBm 
foo =+17 dBm 
fe =+17 dBm 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 


low IF frequencies. 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 


value measured at the specified condition. 


Absolute Maximum Ratings 

Operating Temperature............... 
Storage Temperature................ 
Peak Input Power .................. 
Peak Input Current at25°C............ 


Weight 4 grams (0.14 oz.) max. 
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-54°C to +100°C 
-65°C to +100°C 
+23 dBm 


Outline Drawing 


M9B 


0.025 f 

(0.64) .425 0.115 
(10.79) (2.92) 
0.025+0.002 


(0.64+0.05) | __o.200|__ 


0.150 





0.101 
(2.57) 


















© 
0.102 
(2.59) ~ 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 






Schematic Diagram 


] 2 3 4 5 6 
L I R 


FOR BEST ISOLATION OF THE HIGH-LEVEL (f,) SIGNAL, 
GROUND PIN 3. 


Typical Performance at 25°C 


Conversion Loss 


CONVERSION LOSS - dB 





LO DRIVE LEVEL - dBm 


Conversion Loss vs. LO Drive Level: 
The minimum recommended drive level 
is +10 dBm. The maximum recom- 
mended drivel level is +20 dBm. 


CONVERSION LOSS - dB 





0.1 10 1000 
FREQUENCY - MHz 


Conversion Loss vs. Input Prequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the inputs FL and fp with 
f any frequency less than’ 500 MHz for 
conversion loss measurements. Data 
plotted with an Ff, level of +17 dBm. 


Isolation 





Ld | | beep menteentetttteettteba Ul 
60 ential PAT RY 
oe Et 8 | 
50 ENT 

BS GG E) | Et a | 
cop Pt NU 
TS Mi 


ISOLATION - dB 


FREQUENCY - MHz 


Isolation vs. Frequency: Level of the f 
signal fed through to the R- and I-ports 
with respect to the level of the fe signal 
at the L-port. 


Typical Intermodulation Performance at 25°C 


Harmonic Intermodulation Products 


HARMONICS OF f, 


HARMONICS OF f, 


SINGLE-TONE INTERMODULATION DISTORTION 


>90 >90 >90 >90 >90 >90 >90 >90 >90 


>90 >90 >90 >90 >90 >90 >90 >90 >90 








HARMONICS of f, 
0.5 - 500 MHz fa @ —10 dBm 
CLASS II MIXER = fg = 49 MHz 
~ (TYPE 2) f, = 50 MHz 
LO = +17 dBm 


SINGLE-TONE INTERMODULATION DISTORTION 


>90 >90 >90 >90 >90 >90 >90 >90 >90 





HARMONICS of f, 


0.5 - 500 MHz 
CLASS II MIXER 
(TYPE 2) 


fh = 49 MHz @ —10 dBm FOR ALL CONDITIONS 





LO = +17 dBm 


Intermodulation Signal Levels: —\nter- 
modulation signals resulting from the 
mixing of harmonics of the input sig- 
nals are shown in the tables below. 
Mixing products are indicated by the 
number of dB below the f, + fp out- 
put. The typical performance in Table | 
was obtained with Ff, and fp at approxi- 
mately 50 MHz, fy at +17 dBm, fp at O 
dBm, and all resistive terminations. The 
typical performance in Table || was ob- 
tained under the same conditions as 
Table | but with fp at -10 dBm. Asa 
“rule-of-thumb’’ a decrease of 1 dB in 
the fp level with result in an extra 1 dB 
of suppression for 2 fp products; an ex- 
tra 2 dB of suppression for 3 fr pro- 
ducts; an extra 3 dB of suppression for 
4 fr products, etc. Improved perfor- 
mance can also be achieved at lower 
frequencies. 

Operation with the minimum recom- 
mended f, level of +10 dBm will reduce 
the level of the intermods in the lower 
three rows of the intermod chart. A 
maximum fy level of +20 dBm is 
recommended to achieve the best per- 
formance on intermods in the rows 
above the third in the intermod chart. 
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WJ-M9IBC 


DOUBLE-BALANCED MIXER 


LO 
ce 0.5 TO 500 MHz 


IF DCTO500 MHz 
LO DRIVE +17 dBm (nominal) 








@ SUPERIOR TWO-TONE PERFORMANCE 

@ EXCELLENT INTERMODULATION 
PERFORMANCE 

@ HIGH INTERCEPT PT: +25 dBm (TYP.)2 

@ HIGH ISOLATION: 40 dB (TYP.)2 

@ OPL VERSION AVAILABLE! (See Section 7) 


Guaranteed Specifications! 


Characteristics Test Conditions 


SSB Conversion Loss ty & frp 0.5 to 30 MHz 





and 7.0 dB f 0.4 to 30 MHz 
SSB Noise Figure 
Fy & fr 30 to 100 MHz 
sess f, 0.4 to 100 MHz 
fp & fp 100 to 500 MHz 
9.0 dB , 0.4 to 500 MHz 
Isolation 
fp at R 
fi at’ f, 0.5 to 30 MHz 
Fe at R 
f, a fp 30 to 100 MHz 
FE at R 
fy at | fp 0.5 to 500 MHz 


Conversion Compression fp = +8 dBm 


ih = +17 dBm 


=+ 
FE =+17 dBm 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Densensitization Level 


Absolute Maximum Ratings 


Operating Temperature... 1... ee -54°C to +100°C 
Storage: 1GNIDOratUTe . n.< «2 4.wrs wien ee 9 HARK Sd BAe es -65°C to +100°C 
PeamqepUl POWEE op cogae eG ee ah oe a’. @ oe SS Wears He we 6 OWS HS +23 dBm 
Peak Input Current at 25°C... 0.0... eee 100 mA DC 


Weight °s grams (0.28 oz.) max. 
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Outline Drawing 


M9BC 


0.020 1.020 

(0.51) (25.90) 

MAX. 
0.410 
(10.41) 


0.025+40.002 
(0.64-10.05) DA 0.800 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


Schematic Diagram 


l 2 3 4 5 6 
L | R 


FOR BEST ISOLATION OF THE HIGH-LEVEL (f,) SIGNAL, GROUND PIN 3. 





WJ-M9IC 


DOUBLE-BALANCED MIXER 


LO 
a : 0.4 TO 500 MHz 


IF DCTO500 MHz 
LO DRIVE +13 dBm (nominal) 





® HIGH ISOLATION: 35dB (TYP.)2 
® OPL VERSION AVAILABLE! (See Section 7) 





Guaranteed Specifications: Outline Drawing 


Mex Test Conditions M9C 


f, &tp 10 to 50 MHz 


Characteristics 


SSB Conversion Loss 


: 


and ee f) 1 to 50 MHz nie 
SSB Noise Figure (13.20) 
FP & fp 0.4 to 500 MHz 
9.0 dB fi 0.4 to 500 MHz — ae 
(054 (25.90) 

Isolation | ne 
fF, at R (10.41) 
Fy at | 0.4 — 50 MHz 

0.025++0.002 
it : ; 50 — 500 MHz 06:00) OA 0.80 


Conversion Compression 


fy = +10 dBm (2.79) 
nee f, =+17 dBm 

fro = +17 aBm 
Vaeue f, 417 dBm 


Notes: DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


Desensitization Level 





1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 


value measured at the specified condition. Schematic Diagram 


Absolute Maximum Ratings 


Operating Temperature................0. 00 cece eee es. 4°C to +100°C 
Storage Temperature ...............2. 00 cece eeeee es 65 C to +100°C 
Peak Input Power -..40 64. Gea we cen ct ace ene cc aweawenecas PASUBM 
Peak Input Current at25°C................00c eee eeeeee.. 100mA DC 
Weight = 8 grams (0.28 oz.) max. L ae 3 4 5 6 


FOR BEST ISOLATION OF THE HIGH-LEVEL (f,) SIGNAL, GROUND PIN 3. 
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WJ-M9SD 


DOUBLE-BALANCED MIXER 


LO 2 TO 500 MHz 

RF 2 TO 400 MHz 

IF DC TO 800 MHz 

LO DRIVE +20 dBm (nominal) 





@® HIGH INTERCEPT POINT: +30 
dBm (TYP.) 
@ LOW NOISE FIGURE: 6dB (TYP.O) 
® OPL VERSION AVAILABLE! (See Section 7) 





Guaranteed Specifications! Outline Drawing 


Characteristics Test Conditions 


M9D 
SSB Conversion Loss 
and 
SSB Noise Figure 


fp 5 to 200 MHz 

fr 20 to 80 MHz 

f 5 to 80 MHz 

f, 0.4 to 120 MHz 


f, & fp 5 to 300 MHz 
f, 5 to 80 MHz 
f, 0.4 to 300 MHz 


f, 5 to 470 MHz 
fe 5 to 400 MHz 





0.407+0.010 
(10.34+0.25) 


0.185+-0.020 
(4.70+0.51) 











f 5 to 80 MHz — 
Weggon =| = 
O+0. ; 
f, 2 to 500 MHz "@) PINS 0200), 
fp 2 to 400 MHz 0.092 (5.08) 
f; 0.4 to 800 MHz 
Isolation oma 
fy, at R | 
* ay f, 2 to 32 MHz 1. 
0.200+0.010 
f, ‘at R 
L (6.08+0.25) 
fy at R 
f | f, 100 to 500 MHz DIMENSIONS ARE IN INCHES (MILLIMETERS) 
L at L + .010 (.25) UNLESS OTHERWISE SPECIFIED 
fa at | fp 2 to 400 MHz PIN NUMBERS ARE SHOWN FOR REFERENCE ONLY. 
Conversion Compression fp at +15 dBm 
fp at +23 dBm 
Desensitization fro at +13 dBm 
fat +25 dBm Schematic Diagram 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |l-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 
Operating Temperature 





without specification of degradation...................- -5A°C to +85°C 
with 0.5 dB noise figure degradation................... -54°C to +100°C 
Sidranoe Tempore. on. os ks 6 oo baw baw oe em ee -65°C to +100°C 
Peak Input Power for any Single Port ........... +23 dBm RMS, +26 dBm Peak 
Total Input Power for all Ports................ +24 dBm RMS, +27 dBm Peak Weight 6 grams (0.21 0z.) max. 
Peak Input Current at en et aera. 2 ee Sa ee Sag ose 100 mA DC 
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Typical Performance at 25°C 


Conversion Loss 


a | TTC 


CONVERSION LOSS - dB 





5 7 9 11 13 158 17 19 21 23 
O DRIVE LEVEL - dBm 


1 
ol 
' 
wo 
1 
soon 
dont 
— w 


Conversion Loss vs. LO Drive Level: 
The minimum recommended drive level 
is +10 dBm. The maximum recom- 
mended drive level is +23 dBm. 









[oe] 
7 4 
“a 5 
=) e 
= 6 
es 
7 
5 Meee 
A 8 
wg VAM BR il 
S 10 (a 8 
(an) 
4 5 10 100 500 


RF FREQUENCY - GHz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fp) with f 
any frequency 5 — 80 MHz. Data 
plotted with an fy level of +20 dBm. 


Isolation 


ISOLATION -d 
S 


FREQUENCY - MHz 


Isolation vs. Frequency: Level of the f 
signal fed through to the R- and |-ports 
with respect to the level of the f, signal 
at the L-port. 





Two-Tone Intermodulation 


dB RELATIVE TO 
DESIRED OUTPUT 


LO DRIVE LEVEL 


Two-Tone Suppression vs. Drive Level: 
The WJ-M9D is designed for superior 
two-tone performance with a low LO 
drive level. With only +20 dBm LO 
drive level, the third-order products will 
be reduced 68 dB with both input 
signals at -b> dBm. 


o 

Op, | | | | |] LO@+23 dBm} | | 
w gee ee As 
J uu 

uy & 

oe eG 

2a 





10 50 100 500 
RF FREQUENCY - GHz 


Two-Tone Suppression vs. Input Fre- 
quency: With each dB decrease in in- 
put level the third-order product is de- 
creased an additional 2 dB. As shown, 
the WJ-M9D will reduce third-order pro- 
ducts 62.5 dB with both input signals at 
O dB and 72 dB with both input signals 
at -5 dBm. 





Third-Order Intercept Point 


Bm 


© 24 Fr Ee ice 
a 






13 17 20 23 
LO DRIVE LEVEL 


INTERCEPT PT - 


Input Intercept Point vs. Drive Level: 
With only +20 dBm LO drive level, this 
mixer has a +30 dBm input third-order 
intercept point. 


OUTPUTINTERCEPT POINT}, | | | | 







re ge vs. FREQUENCYT (| ES 
oi pT 
aaa a ee 
= 35 INPUT INTERCEPT POINT: 
=2 40 vs. FREQUENCY 
45 LO @ +23 dBm 
10 50 100 500 


RF FREQUENCY - GHz 


Intercept Point vs. Frequency: The in- 
put intercept point of the WJ-M9D is 
+30 dBm. This is 15 dB higher than the 
intercept point for a low level double- 
balanced mixer. The output intercept 
point is equal to the input intercept 
point minus the conversion loss. 
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WJ-M9E 


DOUBLE-BALANCED MIXER 


LO 
i } 1 TO 400 MHz 


IF DC TO 400 MHz 
LO DRIVE +27 dBm (nominal) 








@ HIGH-INTERCEPT POINT: 32.5 
dBm (TYP.)2 
@ LOW NOISE FIGURE: 6dB (TYP.)2 


Guaranteed Specifications ! 


Characteristics Test Conditions 
SSB Conversion Loss 
and 
SSB Noise Figure 


7 & fp 2 to 50 MHz 
f 2 to 100 MHz 


f, & fp 1 to 100 MHz 
fi 0.4 to 400 MHz 
fy 0.4 to 200 MHz 
Isolation 
f, at FR 
L 
fi; ae | fy 1 to 30 MHz 
f, at FR 
L 
4 ae’ | Ty 30 to 100 MHz 
tT, at -F 
L 
ih. at. f, 100 to 400 MHz 
FP at | fp 1 to 400 MHz 


fp Level = +20 dBm 


Densensitization Level Tro Level +18 dBm 





Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 
Operating Temperature 


With +27 dBi LO Power. . 2... ¢.00 ieee cee we eae ee eeee -B4°C to +71°C 
With +24: dBi LO Power: 6.2 0y0i.a% bee oso Soca wna OS -64°C to +100°C 
Stofade Temperature . . 5 4 ka we we wee ss a er we wet we ws -65°C to 100°C 
Peak Input Power for any Single Port ........... +30 dBm RMS, +33 dBm Peak 
Total Input Power for All Ports. ............ +31.5 dBm RMS, +34.5 dBm Peak 
Peak tnput Current 4125 ©... . oa Seo hc wees seen ewne eo nde 200 mA DC 


The power rating is applicable over a -54°C to 71 C. temperature range. Derate linearly to one- 
° 
half power at 100 C. 
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Outline Drawing 


MIE 


0.730 
(18.54) 


ae 
0.020. ~ 1.535 
(0.51) (38.99) ! 


0.525 
(13.34) 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


Weight 21 grams (0.74 oz.) max. 


Schematic Diagram 


feat 


L | R 


FOR BEST ISOLATION OF THE HIGH-LEVEL (f,) SIGNAL, GROUND PIN 3. 


Typical Performance at 25°C 


Conversion Loss 


CONVERSION LOSS - dB 


co 
o 





LO DRIVE LEVEL - dBm 


Conversion Loss vs. LO Drive Level: 
The minimum recommended drive level 
is +20 dBm. The maximum recom- 
mended drive level is +30 dBm. 


CONVERSION LOSS - dB. 





0.1 1000 
ie MHz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system, The frequency ordi- 
nate refers to the inputs fe and fp with 
f at 20 MHz for conversion loss mea- 
surements. Data plotted with an fp 
level of +27 dBm.. 

A 1 dB improvement in conversion 
loss can be made,at 400 MHz by revers- 
ing the |- and R-ports i.e., by feeding 
the input signal into the |-port and tak- 
ing the output from the R-port. At 
lower frequencies this performance im- 
provement is not as significant. At 100 
MHz, there is a 0.2 dB improvement 
while at 50 MHz and below there is no 
improvement. 


Conversion Loss 
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CONVERSION LOSS - dB 
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FREQUENCY - MHz 


Cohversion Loss vs. Output Frequency: 
The frequency ordinate refers to the 
Output fi with fp at 50 MHz. Data 
plotted with an fp level of +27 dBm. 


lsolation 



























































o COM 
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10 100 1000 
FREQUENCY - MHz 


/solation vs. Frequency: \evel of the f 
signal fed through to the R- and |-ports 
with respect to the level of the Ty signal 
at the L-port. Maximum isolation can 
be obtained between the input signals 
by feeding the input signal (fp) into the 
l-port with some sacrifice in two-tone 
performance. 


Typical Two-Tone Performance at 25°C 


Definition: In a mixer application 
where the input must be wideband, two 
signals (TR. and Fao) may mix with the 
local oscillator signal (f)) to produce in- 
band, two-tone third-order intermodu- 


lation products [2f_4 — fa) + vee 





CONVERSION + 
DESENSITIZATION 


























OUTPUT LEVEL - dBm 





THIRD ORDER 
TWO-TONE 
INTERMODULATION | 
PRODUCT 














INPUT LEVEL - dBm 


Two-Tone Supression vs. Input Level: 
With each dB decrease in input level, 
the third-order products 65 dB with 
both input signals at O dBm and 85 dB 
with both input signals at -10 dBm. 
The input intercept point for the WJ- 
M9E is at +382.5 dBm. This is 19 dB 
higher than the intercept point for a 
low-level double-balanced mixer like the 
WJ-M1. The 3 dB compression shown 
on the graph is a combination of both 
conversion compression and densensiti- 
zation. 
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LOW LEVEL yp 
= 50| DOUBLE-BALANCED MIXER |. Ar TTT 
be frl AND fro AT-1l0dan [AM III] | TT TTT 
25 60| fL AT +7 dBm an Ot 
22a ae all an Hill 
ole 70 HH TT al 4H 
se cu ce 
== 380 
wok coe TT 
SoS mts 
see Baal 
a sani 
™~ ca |_| ml 
= CTT 

















8 
oS 


FREQUENCY - MHz 


Two-Tone Suppression vs. Input Fre- 
guency: The two-tone performance of 
the WJ-M9E is constant across its fre- 
quency range. Other mixers, even other 
high level mixers, have a degradation in 
performance about 10 MHz. 








v2 
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oe oe 








0 100 1000 
FREQUENCY - MHz 


VSWR vs. Frequency: \VSWR of the R- 
and |-ports in a 5O-ohm system with FE 
= 400 MHz at +27 dBm. Some varia- 
tion in the I- and R-port VSWR will 
occur as a function of the L-port fre- 
quency. The L-port VSWR is typically 
less than 2,0 to 1 across its 1 to 400 
MHz frequency band, 
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Typical Intermodulation Performance at 25°C 


Intermodulation Signal Levels: —\nter- 
modulation signals resulting from the 
mixing of harmonics of the input signals 
are shown in the table below for the WJ- 
M9E. Mixing products are indicated by 
the number of dB below the fr + fp 
output. The typical performance in the 
shaded portion of the table was ob- 
tained with t and fp at approximately 
50 MHz, FL at +27 dBm, FR at O dBm, 
and all resistive terminations. The typi- 
cal performance in the other portion of 
the table was obtained under the same 
conditions as the shaded portion, but 
with fp at -10 dBm. Note the improve- 
ment in suppression, especially with the 
higher order products of fr, when the 0 1 2 3 4 5 6 7 8 
fp level is reduced. Improved perfor- 
mance can also be achieved at lower fre- 
quencies, 

For best suppression of f_ harmonics 
22, an FL level of +30 dBm is recom- 
mended. For best suppression of f 
harmonics <2, an f, level less than +27 
dBm but not less than +20 dB is recom- 
mended. 


Harmonics of f, 
oe 





Harmonics of f, 
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WJ-M9G/M9IGC 


DOUBLE BALANCED MIXER 


LO 10TO 1600 MHz 
RF 10TO 1500 MHz 
IF DCTO 600 MHz 
LO DRIVE +20 dBm (nominal) 





© HIGH TYP. INTERCEPT POINT: #27 dBm 
(UPCONV.): +21 dBm (DOWNCONV.) 
@ MINIATURE PACKAGE: TO-8 
(M9H), SMA CONNECTOR PACKAGE ( 
@ HERMETICALLY SEALED 


M9GC) 


Guaranteed Specifications ! 


Characteristics Test Conditions 
SSB Conversion Loss 
and 
SSB Noise Figure 


fp 20 to 500 MHz 
hy 10 to 700 MHz 
f 2 to 200 MHz 


f; DC to 600 MHz 


fr 10 to 1500 MHz 
f, 10 to 1600 MHz 
f) 2 to 200 MHz 


fi DC to 600 MHz 


Isolation 

FL at R 

a ee | Ff, 10-500 MHz 
Fe at R 

in at | f, 900-1000 MHz 
FP at R 

te. at | fe 1000-1500 MHz 
fr at | fr 10-1000 MHz 


fp 1000-1500 MHz 


te = tis dBm 


= 
Conversion Compression f, = +20 dBm 
fp =+15dBm 
a 


f,; =+23 dBm 


fro =+13dBm 


Densensitization fe = +23 dBm 





Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection 
pulse modulation, or attenuator applications, !-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 


Absolute Maximum Ratings 
Operating Temperature 


Without Specitication Degradanon:,... cco ks ee ke eve oe Rew me eS -54°C to +85°C 
With 0.5 dB Noise Figure Degradation.............-2005- -5A4°C to +100°C 
Storage Temperature .. 2... 6 bs ow ee ee ee ewe es -65°C to +100°C 
Peak Input Power for any Single Port .............. 022+ ee eee +23 dBm 


Peak Input Power for all Ports... 1. 0 0 ec ee ee ees +24 dBm 
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Outline Drawings 































M9G 
4 0.454. (11.53) 
0.445 (11. 30) 
0.260 (6.60) 
} ©. 240 (6.10) 
0.200 (5. 0.200 (5.08) | 
0.170 (4.32) 
7 L 0.019 (0.48) DIA. 
0.016 (0.41) (4) PINS 
0.510 (12. 95) 
0.498 (12.65) DIA- 
0.310 (7.87) DIA. 
0.290 (7.37) B.C. 
L.O. PORT — 
IF PORT —~ 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 
Weight 
M9G: 2grams (0.07 oz.) max. 
M9GC: 22 grams (0.78 oz.) max. 
M9GC 
0.700+0.010 
PRODUCT IDENTIFICATION (17.782 0.25) 0.100 
00 | ae nae: 
| (2.54) 


RF CONNECTOR 
SMA JACK 
(3) PLACES 





MOUNTING HOLES 
THREADED INSERT 


2-56 UNC-3B x 0.180+0.030 
(4.57+0.75) DEEP 
(4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Conversion Loss vs. LO Drive isolation vs. Frequency Two-Tone Intermodulation 
Performance 


CONVERSION 
LOSS - dB 


ISOLATION - dB 


9 ou ob... Po” a eB 
LO DRIVE - dBm 
Fer = 1000 MHz AT -10 dBm 


Fig = 1020 MHz 






F,; FREQUENCY - MHz 














Conversion Loss vs. Frequency Pio « +20dBm 
6 
= 
Ser 
Bia a 
awn 
S699 
sad «a 
1) 200 400 600 800-1000 1200 1400 1000 i 
RF FREQUENCY - MHz = 
Pre = -10 dBm 3 
Pio +20dBm = fey = 430 MHz fro = 435 MHz 
0 
0 200 © 400» 600» 800 1000 1200 1400 1600 ¢ «== YQE MHz p = +90 dBm 
FREQUENCY - MHz |. LO 
Ss Fig = 1000 MHz AT +20 dBm fF = 56 MHz @ 10 dBm/div. 
14) 
Sg VSWR 





|F FREQUENCY - MHz 
Frp = 1000 MHz AT -10 dBm 
Pig = +20dBm 














Upconversion Loss vs. Frequency 



































0 200 400 600 800 1000 1200 1400 1600 
FREQUENCY - MHz 





PRE = Pirf = -10dBm 


UP CONVERSION LOSS - dB 
co 


Pio? +20 dBm 
Fig = 1000 MHz 
9 
VSWR vs. Frequency: \VVSWR of the L- 
, aa oe a a |- and R-ports in a o0-ohim system with 
IF FREQUENCY - MHz FL at +20 dBm. Some variation in the 
cane cranes . ope Sire R-port VSWR will occur as a function 


of the L-port frequency. R-port VSWR 
is plotted for fp at 1.0 GHz. Also 
shown are the L-port and f-port VSWR 
with A at 1.0 GHz. 
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WJ-M9H/MIHC 


DOUBLE-BALANCED MIXER 


LO 10TO 1600 MHz 
RF 10TO 1500 MHz 
IF DCTO 600 MHz 
LO DRIVE +20 dBm (nominal) 








@ HIGH TYP. INTERCEPT POINT: +30 dBm 
(UPCONV.): +24 dBm (DOWNCONV.) 
@ MINIATURE PACKAGE: TO-8 
(M9H), SMA CONNECTOR PACKAGE (M9HC) 
@® HERMETICALLY SEALED 


Guaranteed Specifications ' 


Characteristics Test Conditions 
SSB Conversion Loss 
and 
SSB Noise Figure 


fp 20 to 400 MHz 
i 10 to 600 MHz 
fi 2 to 200 MHz 


f 1 to 600 MHz 


fe 10 to 1500 MHz 
f, 10 to 1600 MHz 
f, 2 to 200 MHz 


f, 1 to 600 MHz 





Isolation 
fp at R 
FP at R 
fr al f, 400-1000 MHz 
fe at R 
fi ne fh 1000-1500 MHz 
fp at | fo 10-1000 MHz 
fp at | fp 1000-1500 MHz 
fr = +15 dBm 
Conversion Compression f, = +20 dBm 
1.0 dB = +16 dBm 
i, = 423 dBm 
fag = +14 dBm 
Densensitization 1.0 dB fy, = +23 dBm 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only 
unless otherwise specified. The I-Port frequency range extends to DC for phase detection 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 


Absolute Maximum Ratings 
Operating Temperature 


Without Soecification Degradation -..,. 24... 2.0 000 Ses -54°C to +85°C 
With 0.5 dB Noise Figure Degradation... ...........22--- -54°C to +100°C 
Staraue Tentoorsitle o.oo ced ek eee ee en oe -65°C to +100°C 
Peak Input Power for any Single Port .............2.-220 eee eee +23 dBm 
Peak Input Powor Tor al Poms «ok nek ee ew ee is Re whee +24 dBm 
Peak inpat Current at 25 Co. . 66 cv gee oss 2 ee dee ec Bee 100 mA DC 
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Outline Drawings 

























M9H 
__| 0-454 (11.53) 
0.445 (11.30) 
0.260 (6.60) 
0.240 (6.10) 
0.200 15.08) | 
0.170 (4.32) 
allie 0.019 (0.48) DIA. 
0.016 (0.41) (4) PINS 
0.510 (12. 95) 
0.498 (12.65) DIA. 
0.310 (7.87) DIA. 
=O 0 4757) BC, 
L.0. PORT 
0.038 (.97) 
0.029 (.74) 
_ 
slice 45° + 3° REF. 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 
es 
Weight 
M9H: 2.0 grams (0.07 oz.) max. 


MOHC: 20.14 grams (0.71 oz.) max. 


M9HC 


, PRODUCT IDENTIFICATION 


0.700+0.010 
™ (17.78+0.25) 


0.100 
2.54) 





RF CONNECTOR 
SMA JACK 
86) (3) PLACES 


MOUNTING HOLES 
THREADED INSERT 

2-56 UNC-3B x 0.180+0.030 
(4.57+0.75) DEEP 

(4) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Conversion Loss vs. LO Drive 


CONVERSION 
LOSS - dB 





LO DRIVE - dBm 
Fre = 1000 MHz AT -10 dBm 
Fig = 1030 MHz 


Conversion Loss vs. Frequency 


= 7s 
2S 7 
Wi 
e2 ° 
so 9 
ae 
0. 01 0.1 1 10 100 1000 
IF FREQUENCY - MHz 
Fre = 1000 MHz AT -10dBm 
Pig = +20dBm 
6 
=z 
aT 
Kin 8 
23 , 
o~— 
Oo 
10 
0 200 400 600 800 1000 1200 1400 1600 


RF FREQUENCY - MHz 
Fig = Fio7 Fer = 20 MHz 
Pre = -l0dBm 
Pio= +20dBm 


Upconversion Loss vs. Frequency 


UP CONVERSION LOSS - dB 


100 200 300 400 500 600 
IF FREQUENCY - MHz 


Flo = 100 MHZAT +20dBm — Frp= Fig + Fyp 
Pio = -10dBm 


Conversion Loss in Upconversion Mode: 
The input signal is at the l-port and the 
Output signal is at the R-port. LO port 
is equal to 1000 MHz at +20 dBm. 


Isolation vs. Frequency 


ISOLATION - dB 





0 200 400 600 800 1000 1200 1400 1600 
F, FREQUENCY - MHz 
Plo = +20dBm 


ISOLATION - dB 





0 200 400 600 800 1000 1200 1400 1600 
FREQUENCY - MHz 
Fig = 1000 MHz AT +20 dBm 





FREQUENCY - MHz 
PrF = Pie = -10dBm 
Pio = +20dBm 
Fig = 1000 MHz 


Two-Tone Intermodulation 
Performance 





fe = 430 MHz f_2 = 425 MHz 
PRET ~ Papa =-8 dBm 
f, = 484 MHz Pe = #20 dBm 


fF = 64 MHz @ 10 dBm/div. 


Two-Tone’ I/ntermodulation  Perfor- 
mance: The photo displays typical rela- 
tive suppression of 3rd order two-tone 
measurement, with Prey equal to 
Pres at -5 dBm. 
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WJ-M12 


DOUBLE-BALANCED MIXER 


LO 
a : 4 TO 8 GHz 


IF 0.005 TO 3 GHz 
LO DRIVE +13 dBm (nominal) 








@ LOW NOISE FIGURE: 6.0 dB (TYP.) 
@ FLAT IF RESPONSE: +0.5dB (TYP.) 





Guaranteed Specifications ' Outline Drawing 


Min, | Typ.” Max Test Conditions M12 
SSB Conversion Loss 6.0 dB 80dB Fe & fp 4-8 GHz 1 
and fi 5 MHz - 3 GHz | 0.500 
SSB Noise Figure eh a See aint 


Characteristics 










SMA JACK 
(3) PLACES 


6 
Isolation an . 
Ne at R 15 dB 25 dB ay 4-8 GHz 0.500 + 0.010 _ 6.35) 
(2.94 + 0.05) | MAX 


(2) PLACES 
Conversion Compression Se. 1.0 dB fp at +8 dBm 


Notes: 

















1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 





Absolute Maximum Ratings 


Operating] Grieratare. oc. hs ccc ee Pee ee we -54°C to +100°C Si. 
SEGTAGS 7 OI OV AUIS co es 6 i ew we ee nes -65°C to +100°C a PRODUCT LABEL 
Peak Input Power ............. +23 dBm max. at 25°C, +20 dBm max. at VOo-G ea iia ci a 0. 484 P (END VIEW) 
Penk (np Currant e258 @.5 cos hee ee eee 100 mA DC nae 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Weight 425 grams (1 5 oz.) max. + .015 (.38} UNLESS OTHERWISE SPECIFIED 


Connectors SMA Female 
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Typical Performance at 25°C 


Conversion Loss 


LOSS - dB 





CONVERS ION 


7 8 9 10 ll 12 13 14 15 16 17 18 19 2 21 22 23 24 
DRIVE LEVEL - dBm 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level is 
+8 dBm. The maximum recommended 
drive level is +16 dBm. 


CONVERSION LOSS - dB 





FREQUENCY - GHz 


Conversion Loss vs. f i Frequency (R- 
and /-Port Combined Frequency Res- 
ponses). Conversion loss of the mixer 
when used in an SSB system. The fre- 
quency ordinate refers to the l-port (fy) 
with Fp, at 7.6 GHz and fr swept from 
4.5 to 7.6 GHz. 


CONVERSION LOSS - dB 


6 7 8 
Fp FREQUENCY - GHz 


Conversion Loss vs. Input Frequency 
(R-Port Frequency Response). Conver- 
sion loss of the mixer when used in an 
SSB system. The frequency ordinate re- 
fers to the R-port (fp) with fi at 100 
MHz and yy greater than fp. Data 
plotted with an f, level of +13 dBm. 


Isolation 





ISOLATION - dB 


10 4 ISOLATION . 
f 


| 

' 
4 5 6 7 8 
F, FREQUENCY - GHz 


Isolation vs. Frequency: Level of the FL 
signal fed through to the R- and |-ports 
with respect to the level of the ty signal 
at the L-port. 





FREQUENCY - GHz 


VSWR vs. Frequency: VSWR of the L- 
l- and R-ports in a 50-ohm system with 
FE at +13 dBm. R-port VSWR is plot- 
ted from 3.5 to 8 GHz with FP at 6.0 
GHz. The R-port VSWR is practically 
independent of the L-port frequency. 
Also shown are the L-port VSWR and 
the |-port VSWR with FP at 4.0 GHz. 


Harmonic Intermodulation Products 





= 3 
bee 
o 
3 2 
z 
es 
ec 1 
< 
x 
HARMONICS OF f, 
f, AND f, BETWEEN 3.6 AND 7.2 GHz 
f, @ +13 dBm fa @ -10 dBm 


(ALL VALUES EXPRESSED AS dB 
BELOW DESIRED OUTPUT) 


Harmonic Intermodulation Products: 
Intermodulation signals which result 
from the mixing of mixer generated har- 
monics of the input signals are shown. 
Mixing product suppression is indicated 
by the number of dB below the desired 
output level. 


Typical Two-Tone Intermodulation 





Typical Two-Tone Intermodulation Per- 


formance: f = 1.5 GHz, fh = 6 GHz + 
1 MHz, fp at -10 dBm. Ff, pe fp fe = 
7.5 GHz at +13 dBm. Vertical scale = 
10 dB/cm., 
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WJ-M12A 


DOUBLE-BALANCED MIXER 


LO 
FO} 4 TO 12 GHz 


IF 0.05 TO 4 GHz 
LO DRIVE +13 dBm (nominal) 





@ LOW NOISE FIGURE: 6.5 dB (TYP.) 
@ FLAT IF RESPONSE: +0.5 dB (TYP.) 


Guaranteed Specifications ' 


Characteristics Test Conditions 
SSB Conversion Loss 
and 
SSB Noise Figure 


f, & fp 4-12 GHz 
fi 0.05 - 4 GHz 


Isolation 
ve at: Fi 15 dB 25 dB f, 4-12 Ghz 
fo at | 18 dB 30 dB f; 4-12 GHz 


Conversion Compression 


Notes: 


1. Measure in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Teniperature, 2 ee eee -54°C to +100°C 
Storage veriperaturd: 2 ee ee ees -65°C to +100°C 
Poak tnmatPawet.. onc he G4 aes hes ews +23 dBm max. at 25°C 
Peak input Cuirront at Zo Cy. 2... we ec ee ee eee ee ees 100 mA DC 


Weight 42.5 grams (1.5 oz.) max. 


Connectors SMA Female 
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Outline Drawing 


M12A 
1.000 
(25.40) 
_,| 0.500 
RF CONNECTOR | (12.70) 
SMA JACK Gane a 
(3) PLACES © 
Ee 0.359 
(9.12) 
0.250 t 










0.500 + 0.010 


> ip. 353 
(12.70 + 0.25) 0. 400 
0.116 + 0.002 (10. 16) 
(2.94 + 0.05) DIA THRU | MAX 
(2) PLACES 


0.500 1.300 





(END VIEW) 


n (17.73) 
PRODUCT LABEL 
AREA 
0.484 
(12.29) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Conversion Loss 


5 








S25 Petr ee =e 

2 ! 7 ad 
gl cies a eS 

SS Soe ae aaa 


t 8 $40. 22. ee 6 ES 19 20 21 22.2328 
DRIVE LEVEL - dBm 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level 
+8 dBm. The maximum recommended 
drive level is +16 dBm. 







5 6 10 ll 


Fp FREQUENCY - GHz 


CONVERSION LOSS - dB 


Conversion Loss vs. Input Frequency 
(R-Port Frequency Response). Conver- 
sion loss of the mixer when used in an 
SSB system. The frequency ordinate re- 
fers to the R-port (fp) with f at 100 
MHz and f, greater than FR Data plot- 
ted with an fp level of +13 dBm. 


CONVERSION LOSS - dB 





F, FREQUENCY - GHz 


Conversion Loss vs fi Frequency (I- 
Port Frequency Response). Conversion 
loss of the mixer when used in an SSB 
system. The frequency ordinate refers 
to the I-port (fy) with fo at 12 GHz and 
Ty swept from 7.6 - 12 GHz. 






Isolation 
CEES EE 
S sceardue 


LTOR 
eal pele pala 


4 5 6 | 12 =| 
FREQUENCY - GHz 





/solation vs. Frequency: Level of the f 
signal fed through to the R- and |-ports 
with respect to the level of the Fp signal 
at the L-port. 


| Zi 


F, = 6.070 11.0 GHz 





FREQUENCY - GHz 


VSWR vs. Frequency: VSWR of the L-, 
|- and R-ports in a 50-ohm system with 
FE at +13 dBm. R-port VSWR is plot- 
ted from 3.5 to 8 GHz with fp at 6.0 
GHz and from 8.0 to 14.0 GHz with fe 
at 11 GHz. The R-port VSWR is practi- 
cally independent of the L-port fre- 
quency. Also shown are the L-port 
VSWR and the |-port VSWR with Ty at 
4.0 GHz 


Harmonic Intermodulation Products 





3 
2 
1 
1 2 3 4 5 
HARMONICS OF f, 
f, = 1.8 GHz 


f, AND f, BETWEEN 3.6 AND 7.2 GHz 
f, @ +13 dBm fp @ -10 dBm 


(ALL VALUES EXPRESSED AS dB BELOW DESIRED OUTPUT) 


Harmonic Intermodulation Products: 
Intermodulation signals which result 
from the mixing of mixer generated 
harmonics of the input signals are 
shown. Mixing product suppresion is 
indicated by the number of dB below 
the desired output level, 


Typical Conversion Loss of 
WJ-M12A Mixer 


Final Test Report for WJ-M12A Mixer 
Average Values of 83 Units 
Conversion Loss (dB) (L.0. @ +13 dBm) 


FRF FLO 
(GHz) (GHz) 


+h 50 Sa BB 6 BB) Kt 76 (8.1 

40 5.92 5.86 591 605 593 6.23 6.33 

45 548 5.54 544 564 574 583 6.12 6.18 

5.0 5.19 600 557 535 560 585 6.25 6.42 6.69 
5.5 5.19 5.96 607 574 574 589 615 637 6.54 
6.0 5.20 5.44 562 6.30 584 566 567 600 6.17 
65 5.16 5.42 584 587 5.79 568 5.96 5.78 5.85 
70 518 5.18 554 581 583 593 5.78 5.75 5.66 


ip 9.21 534 6.09 6.07 581 567 5.59 5.51 
8.0 52 $91 642 6.25 §74 5.70 5.60 
8.5 5.52 5.62 580 5.51 5.09 5.39 
9.0 5.80 5.70 598 602 5.67 5.59 
9.5 6.69 613 604 621 622 6.19 
10.0 7.21 648 587 601 613 6.00 
10.5 7.06 639 5.97 5.94 6.05 
11.0 1.25 GOS 615. 0.92 
11.5 7.34 6.65 6.42 
12.0 8.13 7.26 


Typical Conversion Loss of WJ-M12A Mixer 


Conversion Loss (dB) (L.0. @ +13 dBm) 


86 91 96 101 106 17.1 116 12.1 
5.5 6.65 659 678 7.62 
6.0 643 635 620 6.30 -7.27 
6.5 616 640 6.36 6.18 632 7.35 
70 587 6.24 630 620 613 624 7.52 
75 5.58 588 639 654 627 6.08 651 7.60 
8.0 5.68 589 627 647 656 604 6.09 6.41 
85 536 557 572 6.08 617 595 581 6.01 
90 S27 73. 587 598 626 626 626 611 
95 602 6.08 613 615 636 657 678 681 
10.0 589 5.72 5.78 597 614 617 660 6.74 
10.5 6.02 588 566 5.92 585 614 627 6.43 
11.0 6.18 6.03 589 5.66 598 592 6.17 6.46 
1.5 637 658° 6.37622 -600 6.09°0:38~ 6.72 
12.0 7.12 7.08 7.21 695 686 Gof 7.17 7.18 


Final Test Report for WJ-M12A Mixer 
Standard Deviation from the Average Values of 83 Units 


FRF FLO 
(GHz) (GHz) 


iS af. 2h ALAR, 28 = 27 
8.0 2 680039 HSCS 37 oD 
8.5 24 « 98)~—S 3643 33S 
9.0 38 33 «36 (48 48S 
9.5 44 34 29 34 43 44 
10.0 61 51 33 02 .36 .46 
10.5 68 46 32. 2 37 
11.0 69 .42 36 .34 
11.5 10 46 39 
12.0 69 .46 
FRF 
(GHz) 


8.6 91 96 101 106 11.7 11.6 12.1 


Typical Two-Tone Intermodulation 





Typical Two-Tone Intermodulation Per- 
formance: f = 2 GHz, fp = 8 GHz + 1 
MHz, fr at -10 dBm. es fp, ime 10 
GHz at +13 dBm. Vertical scale = 10 
dB/cm. 
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WJ-IVI14. 


DOUBLE-BALANCED MIXER 


LO 4TO9 GHz 

RF 4TO8 GHz 

IF DCto2 GHz 

LO DRIVE +7 dBm (nominal) 








@® HIGH ISOLATION: 35 dB (TYP.) 
@ LOW VSWR: <2.0:1 (TYP.) 
@ LOW NOISE FIGURE: <5.0 dB (TYP.) 


Guaranteed Specifications 


Characteristics | Min. | yp.2 
SSB Conversion Loss 
and 5.0 dB 7.0 dB 
SSB Noise Figure 
6.0 dB 8.0 dB 


Isolation 
fy at R 
fp at | 
fy at R 
fy at | 


1,008 





Conversion Compression 


Notes: 





Outline Drawings 


Test Conditions 





M14 
fr Db to 7 GHz 
f, 4to9 GHz 
f, 0.05 to 2 GHz 0.675 (8.56) 

(17.14) 

| ences 

fp 4 to 8 GHz 
f, 4to9 GHz a 


f, 0.05 to 2 GHz 










0.640 


f, 4 to 6 GHz (16.26) 
f, 6 to 9 GHz re 


CLEARANCE HOLE 
FOR NO. 2 SCREW 
(TYPICAL 4 PLACES) 





0.690 
(17.53) 


0.890 
(22.61) 


fr Level = +2 dBm 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 


unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 


low IF frequencies. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 


value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature, ........-. 205 eee ee eee tee eee 
Storage Temperature............ b5. gutteag ee 
Peak Input Power ............ 
Peak Input Current at25°C.............000 eee eee 


Weight 42.5 grams (1.5 oz.) max. 


Connectors SMA Female 
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_-54°C to +100°C 
_-65°C to +100°C 


423 dBm max. at 25° C. +20 dBm max at 100°C 


.....100 mA DC 


Typical Performance at 25°C 


Conversion Loss 


CONVERSION LOSS - dB 


DRIVE LEVEL - dBm 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level is 
+5 dBm. The maximum recommended 
drive level is +13 dBm. 





CONVERSION LOSS - dB 


fp FREQUENCY - GHz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fp). Data 
plotted with an FL level of +7 dBm. 








VSWR 


Isolation 


eee 


30 _ 


ISOLATION - dB 


4 2 6 7 8 
f, FREQUENCY - GHz 


Isolation vs. Frequency: Level of the f 
signal fed through to the R- and |-ports 
with respect to the level of the fr signal 
at the L-port. 





FREQUENCY - GHz 


VSWR vs. Frequency: VSWR of the L-, 
l- and R-ports in a 50-ohm system with 
fp at +7 dBm. Only asmall variation in 
the R-port VSWR will occur as a func- 
tion of the L-port frequency. 





| ISOLATION 
9 10 ll 


Typical Harmonic IM Signals 
(dB Below Designed Output) 


XX KEE EEE 
RRBs alsa l-s 
DX] «| a alma oe 
Spe ex al mala 
ps0 X fos | oo] ss soo] es) 
ral os] @f PPR 
ral ol XII 
XDXDXPIKKIRIR 






= 






i=) 


HARMONICS OF f, 





PO 






=—_h 








f. = +7 dBm 
tr = —10 dBm 


Harmonic Intermodulation Products: 
Intermodulation signals which result 
from the mixing of mixer generated 
harmonics of the input signals are 
shown. Mixing product suppresion is 
indicated by the number of dB below 
the desired output level. 
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LO 4TO 16 GHz 
RF 6TO 14 GHz 
IF DCto2 GHz 


LO DRIVE +7 dBm (nominal) 





@ HIGH ISOLATION: 30 dB (TYP. 


@ LOW VSWR: <2.0:1 (TYP. 


@ LOW NOISE FIGURE: <6.0 dB (TYP. 


Guaranteed Specifications ' 


Characteristics 
SSB Conversion Loss 


and 
SSB Noise Figure 


Isolation 


— bh 
i Fo 
o- & 
ct oct 
“Ie al 


Tip: 


Conversion Compression 


Notes: 


WJ-M14A 


DOUBLE-BALANCED MIXER 


Typ.7 Max Test Conditions 
fr 6 to 9 GHz 

5.5 dB 8.0 dB f, Sto 10 GHz 
fi 0.05 to 1 GHz 
fo 6 to 14 GHz 

7.56 dB 9.0 dB f, 4 to 16 GHz 





f 0.05 to 2 GHz 


f, 4 to 6 GHz 
f, 6 to 12 GHz 
f, 12 to 16 GHz 


1.0 dB fp Level = +2 dBm 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 


low IF frequencies. 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 


value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature....... 
Storage Temperature ....... 
Peak Input Power ............. 
Peak Input Current at 1 i 


Weight 42.5 grams (1.5 oz.) max. 


Connectors SMA Female 
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aces tee. 4 Clee 100°C 
tivities. thes? ann oe ereto a1G0 C 


+23 dBm at 25°C derate to +20 dBm at 100°C 


ceav en oP +1 RGItA Oe 





Outline Drawing 


M14A 


0.675 (8-56) 
(17.14) 


1.225 


(31.12) 


1.060 
(26.92) 








CLEARANCE HOLE 
FOR NO. 2 SCREW 
(TYPICAL 4 PLACES) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Conversion Loss 









am 
Ni 
NE 


CONVERSION LOSS - dB 


My. 
PIA tte | | 


sak Wee an 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level is 
+4 dBm. The maximum recommended 
drive level is +10 dBm. 


CONVERSION LOSS - dB 





fp FREQUENCY - GHz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fp). Data 
plotted with an fi level of +7 dBm. 


ISOLATION - dB 


Isolation 


50 


40 





Ot endl 









f, FREQUENCY - GHz 


Isolation vs. Frequency: Level of the f 
signal fed through to the R- and I|-ports 
with respect to the level of the fh signal 
at the L-port. 





6789 Wh RB MD 16 
FREQUENCY - GHz 


VSWR vs. Frequency: VSWR of the L-, 
l- and R-ports in a 50-ohm system with 
Ti at +7 dBm. Only asmall variation in 
the R-port VSWR will occur as a func- 
tion of the L-port frequency. 


rg ae 
Wee En 
1 l 


Typical Harmonic IM Signals 
(dB Below Designed Output) 


, EKG ESS 
, XRD fstab ea» 
Aer a elma 
, al otal ata 
» eal = [sof afoelan 
, CEDDED 
Ah tS WANA 
XXX XKKRER 


3 - 6 7 
f, = +7 dBm ‘adneln OF f, 
fp = —10 dBm 


HARMONICS OF f, 





Harmonic Intermodulation Products: 
Intermodulation signals which result 
from the mixing of mixer generated 
harmonics of the input signals are 
shown. Mixing product suppresion is 
indicated by the number of dB below 
the desired output level. 
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WJ-M15/M15 


FLATPAC MIC 
DOUBLE-BALANCED MIXER 
| 2.0 TO 6.0 GHz 


IF DCTO1.5 GHz 
LO DRIVE +7 dBm (nominal) 





@ DIRECTLY INTEGRABLE WITH MIC 
SUBASSEMBLIES 

@ LOW NOISE FIGURE/CONVERSION 
LOSS (TYP. 6.50B FOR 1 GHz IF) 





Guaranteed Specifications ' Outline Drawings 


Characteristics Typ.2 Test Conditions 
M15 
SSB Conversion Loss 
and 
SSB Noise Figure 


f, & fp 2.5-5.0 GHz 
f 60 MHz to 500 MHz 
f, 60 MHz to 1.0 GHz 


50 OHM GOLD-PLATED MICROSTRIP 
TRANSMISSION LINE ON DUROID 
(TYPICAL 3 PLACES) 


MOUNTING HOLES 









fi 60 MHz to 1.5 GHz | ae anaes 
f, & f, 2.0-6.0 GHz 0.265 
L R (6.73) 







470 
1.94) 0.650 
(16.51) 


FE 60 MHz to 1.5 GHz 





Isolation 

f, at R 8dB | 15dB f, 2.0-6.0 GHz 00 

f, at | 10dB | 15dB f, 2.0-6.0 GHz 0.065 7 | 

(1.65) | | 
c . 15.24 

Conversion Compression 1.0dB | fp Level = +2 dBm = S2280 
Notes: I i 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, Os 5a) 

unless otherwise specified. The !-Port frequency range extends to DC for phase detection, 

pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at DIMENSIONS ARE IN INCHES (MILLIMETERS) 


low IF frequencies. * 010 (.25) UNLESS OTHERWISE SPECIFIED 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


M15C 


Absolute Maximum Ratings 








Operating Temperature.............. ce et nee ere _. -54°C to +100°C ae 
- A 

Storage Temperature .............. nw EP aicucas antk vee. =65°Cto #100°C (2.36) (4) PLACES 

Peak Input Power .......... .. +23 dBm max. at 25°C, +20 dBm max at 100°C 

Peak Input Current at25°C..... bien one eee bee oe se Se es ele ee 

Weight M15: 2 grams (0.07 oz.) max. nee 


M15C: 30 grams (1.06 oz.) max. ‘RF CONNECTOR SMA JACK 


1.119  _ (FEMALE) | (3) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


Conversion Loss 


CONVERSION LOSS 


LO DRIVE LEVEL - dBm 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level is 
+5 dBm. The maximum recommended 
drive level is +13 dBm. 


CONVERSION LOSS - dB 


CONVERSION LOSS - dB 





FR FREQUENCY - GHz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fp). Data 
plotted with an fe level of +7 dBm. 





lsolation 


ISOLATION - dB 


Isolation vs. Frequency: Level of the f 
signal fed through to the R- and |-ports 
with respect to the level of the fy signal 
at the L-port. 





|-PORT VSWR 





F FREQUENCY - GHz 


VSWR vs. Frequency: VSWR of the L-, 
l- and R-ports in a 50-ohm system with 
fr at +7 dBm. Only a small variation in 
the R-port VSWR will occur as a func- 
tion of the L-port frequency. 


621 








WJ-M16/M16C 


FLATPAC MIC 
DOUBLE-BALANCED MIXER 


IF DCTO3 GHz 
LO DRIVE +7 dBm (nominal) 


@ DIRECTLY INTEGRABLE WITH MIC 
SUBASSEMBLIES 

@e LOW NOISE FIGURE/CONVERSION 
LOSS {1 YP. 7.0-dB) 





Guaranteed Specifications! Outline Drawings 


Characteristics Typ.7 Test Conditions M16 


SSB Conversion Loss 
and 6.0 dB 
SSB Noise Figure 7.0 dB 
8.0 dB 
Isolation 
ae at R 9dB 15 dB f, 4-9 GHz 
fy at | 7 dB 12 dB fy) 4 aoOrzZ 


Conversion Compression ao 1.0 dB fp Level = +3 dBm 


f, & fp 4- 9 GHz 

f; 60 MHz to 1.0 GHz 
f, 60 MHz to 2.0 GHz 
fi 60 MHz to 3.0 GHz 


50 OHM GOLD-PLATED MICROSTRIP 
TRANSMISSION LINE ON DUROID 
(TYPICAL 3 PLACES) 


MOUNTING HOLES 
FOR NO. 0 SCREWS 
(TYPICAL 4 PLACES) 














Notes: 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, te j 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, (2.54) 


pulse modulation, or attenuator applications, |-Port VSWR degrades from’a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


M16C 
Absolute Maximum Ratings 
Operating Temperature................ 000 eee eee ees ~54°C to +100°C 
Storatie Temperate? ig. 6s Qevied ee eee eee ee cee -~65°C to +100°C sag pal le 
Peak Input Power ............ +23 dBm max. at 25°C, +20 dBm max at 100°C 
Peak Input Current at25°C.. 2... 0... ee ee eee 100 mA DC 


Weight M16: 2grams (0.07 oz.) max. 
M16C: 30 grams (1.06 0z.) max. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


Conversion Loss Conversion Loss VSWR 


Co on ao ww 


CONVERSION LOSS 
CONVERSION LOSS - dB 





LO DRIVE LEVEL - dBm FR FREQUENCY - GHz 


Conversion Loss vs. Drive Level: The Conversion Loss vs. Input Frequency: 


minimum recommended drive level iS Conversion loss of the mixer when used 
eis dBm. ne maximum recommended — jn an SSB system. The frequency ordi- 
drive level is +13 dBm. nate refers to the R-port (fp). Data 





plotted with an fo level of +7 dBm. 


F FREQUENCY - GHz 





Isolation 

VSWR vs. Frequency: VSWR of the L-, 
l- and R-ports in a 50-ohm system with 
Ff, at +7 dBm. Only a small variation in 
the R-port VSWR will occur as a func- 
tion of the L-port frequency. 





CONVERSION LOSS - dB 
~ oa 
i 
= 
a 


ISOLATION - dB 





8 9 


7 


FR FREQUENCY - GHz 





F FREQUENCY - GHz 


/solation vs. Frequency: Level of the f 
signal fed through to the R- and |-ports 
with respect to the level of the f signal 
at the L-port. 


CONVERSION LOSS - dB 





FR FREQUENCY - GHz 
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WJ-M1T/MT7C 


FLATPAC MIC 
DOUBLE-BALANCED MIXER 
ne }6 TO 16 GHz 


IF DCTO3 GHz 
LO DRIVE +7 dBm (nominal) 








@ DIRECTLY INTEGRABLE WITH MIC 
SUBASSEMBLIES 

@ LOW NOISE FIGURE/ 
CONVERSION LOSS (TYP.) 6.5 dB 


Guaranteed Specifications ' 








Characteristics Min, Typ.? Test Conditions 
SSB Conversion Loss fy & fr 8 - 12 GHz 
and 5.5 dB f 0.06 to 1 GHz 
SSB Noise Figure fe & fp 7-14 GHz 
6.5 dB fi 0.06 to 2 GHz 
f, & fp 6 - 16 GHz 
7.5 dB f 0.06 to 3 GHz 
Isolation 
i at R 8 dB 10 dB Ty OaeG4 GHz 
FP at R 10 dB 15 dB f, 6.7 - 16 GHz 
fy at | 10 dB 15 dB f; 6- 16 GHz 


1.0 dB 


Conversion Compression fr Level = +3 dBm 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC’for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 

Operating Temperature............. ee ct, eat: Ee -54°C to +100°C 
Storage Temperature............ ayy a ee! ea . .-65°C to +100°C 
Peak Input Power ......... _. . +23 dBm max. at 25°C, +20 dBm max at 100°C 
Peak Input Current at25°C.................... eres re . 100 mA DC 


Weight 17: 2grams (0.07 oz.) max. 
M17C: 30 grams (1.06 oz.) max. 
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Outline Drawings 


M17 


50 OHM GOLD-PLATED MICROSTRIP 
TRANSMISSION LINE ON DUROID 
(TYPICAL 3 PLACES) 


MOUNTING HOLES 
FOR NO. 0 SCREWS 
(TYPICAL 4 PLACES) 









(11.94) 0.650 
(16.51) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


M17C 








0.093 DIA THRU 
(2.36) (4) PLACES 


RF CONNECTOR SMA JACK 


1.110 (FEMALE) (3) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Conversion Loss 


CONVERSION LOSS 





LO DRIVE LEVEL - dBm 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level is 
+5 dBm. The maximum recommended 
drive level is +13 dBm. 


CONVERSION LOSS - dB 





6 7; & 9% © UU PR Bb Mw B 
FR FREQUENCY - GHz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fp). Data 
plotted with an FP level of +7 dBm. 


Isolation 





ISOLATION - dB 


6 7 8 9 10 hh 2 13 4 1 16 
F FREQUENCY - GHz 


Isolation vs. Frequency: Level of the f 
signal fed through to the R- and |-ports 
with respect to the level of the FP signal 
at the L-port. 


VSWR 





6 7 ss 9° Hitter BiM DB 
F FREQUENCY - GHz 





Fi FREQUENCY - GHz 


VSWR vs. Frequency: VSWR of the L-, 
|- and R-ports in a 50-ohm system with 
te at +7 dBm. Only a small variation in 
the R-port VSWR will occur as a func- 
tion of the L-port frequency. 





625 


WJ-M33B-X 


IMAGE REJECT MIXER 


LO 
RE } 5 TO 12 GHz 


IF 4TO500 MHz 
LO DRIVE +10 dBm (nominal) 








© THIN-FILM 
@ LOW NOISE 
® OCTAVE BANDWIDTH Its’ 





Guaranteed Specifications 2 Schematic Diagram 








Characteristics p Min Typ.? Max Test Conditions ah ia 
R 
Conversion Loss 6-12 GHz 
E 
Image Rejection 5-12 GHz 
. 50-OHM 
Isolation IF QUADRATURE po 
L—R 5-12 GHz HYBRID 
L—| 5-12 GHz 
VSWR Outline Drawing 
L-Port 5-12 GHz 
R-Port Si2cH. - =" 
|-Port 4-500 GHz 4p) 0.080 0.098 iy tyr 






(2.44) 


0.330 
Notes: (8.38) LE (4) PLACES 


1. Denote frequency band desired by replacing ‘’X” with appropriate dash number. Options: 









1.370 
(2.03) 
(34.80) 
i 


10-20 (-1), 20-40 (-2), 40-80 (-3), 80-160 (-4), 100-200 (-5) and 160-320 (-6) MHz IF, (27.81) " |+0:010 
other wideband IF’s are available from 4 to 500 MHz. | 
2. Measured in a 50-ohm system with nominal LO drive and downconverter application only un- 


o——_____-% 









less otherwise specified. ae ~~ 9.080 

3. Typical values are measured at 25°C and are not guaranteed. They are based on the average ani sic poe 
value measured at the specified condition. (22) 

4. Greater image rejection may be obtained by selection. 62) 


5. The 2 each 50-ohm terminations are not supplied. 


(18.80) 
re ™ RF CONNECTOR I 
Absolute Maximum Ratings —e (i740) 
Operating Temperature..................0eceee eee ees D4°C to +100°C 
© ° DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Storage Temperature ............... Fe ea -65 Cto+100 C + 015 (.38) UNLESS OTHERWISE SPECIFIED 
Peak Input Power ................. pitts ee bah See ae aoa: Eee a eer) 
Peak Input Current at25°C............00ce ce eeeeee ones s OR MA OC 


Port Functions 
Weight M33B: 61 grams (2.15 0z.) max. 


f, In —b|_JR 
es <tr 
CREATES AN IF <@— |_| |] —® CREATES AN IF 
ria tty a 





LO IN 
NOTE: THE UNUSED PORTS MUST BE TERMINATED WITH 50 OHM LOADS 5 
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Typical Performance at 25°C 


Conversion Loss vs. Frequency 


4.5 3 $3 te, 88 oS 1S . Te 2S 
FR FREQUENCY - GHz 


CONVERSION LOSS - dB 


Isolation vs. Frequency 





ISOLATION - GB 


oo so ~~ 6 12 86 89 726 10S | OS ES 
F FREQUENCY - GHz 





ISOLATION - dB 





40 
Aix 5.5... 65 fone Bie 9S AGS <5  42;5. 
F FREQUENCY - GHz 


VSWR vs. Frequency 





4 5 6 7 8 9 0 1] 12 13 
FREQUENCY - GHz 


Image Rejection vs. Frequency 


- GB 


IMAGE REJECTION 





4 5 6 7 8 9 10 8 12 13 
FREQUENCY - GHz 
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WJ-M33C- 


IMAGE REJECT MIXER 


LO 
re } 7 TO 18 GHz 


IF 
LO DRIVE +10 dBm (nominal) 





@ THIN-FILM 


e@ OCTAVE BANDWIDTH Its’ 








4 TO 500 MHz 


LOW NOISE 





Guaranteed Specifications 2 Schematic Diagram 


Characteristics 


Conversion Loss oe 


RF QUADRATURE 
HYBRID 








Typ.? Max Test Conditions 



















7-17 GHz 
7-18 GHz 
i 
Image Rejection 7-18 GHz 
ai 
TERMIN 
Isolation IF QUADRATURE 
L = R J=18 G Hz HYBRID 
L—| 7-18 GHz 
Outline Drawing 
VSWR 
M33C 
L-Port 7-18 GHz 
R-Port 7-18 GHz 0.370 ane cae DIA THRU 
|-Port 4-500 MHz 0.303 7) ye : (4) PLACES 
Notes: — 
1. Denote frequency band desired by replacing '’X”’ with appropriate dash number. Options: 1.120 
10-20 (-1), 20-40 (-2), 40-80 (-3), 80-160 (-4), 100-200 (-5) and 160-320 (-6) MHz IF, (28.45° 
other wideband IF’s are available from 4 to 500 MHz. ot 
2. Measured in a 50-ohm system with nominal LO drive and downconverter application only un- 
less otherwise specified. AREA 05 RMT 
3. Typical values are measured at 25°C and are not guaranteed. They are based on the average "| REQUIRED 
value measured at the specified condition. 
4. Greater image rejection may be obtained by selection. 
5. The 2 each 50-ohm terminations are not supplied. 
Absolute Maximum Ratings 
Operating Temperature................ 0.02.22 e ee eee _-54°C to +100°C 
Storage Temperature ........... 2... 0.2 cee ee ee eee eee -65°C to +100°C DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 
Pade IOUT POWER 2). ole oe Se WGK ew ae coats 2 owe bs hele eee Gee 
Peak Input Current at25°C............. 000 eee eee eee eee es BO MA DC 


Port Functions 


Weight M33C: 31 grams (1.09 oz.) max. 





fp in —®L_ JR 
Connectors SMA Female TW TERM 7 
i'r M33 LS 'R 


a —+ CREATES AN IF 





L 
z 
LOIN 


NOTE: THE UNUSED PORTS MUST BE TERMINATED WITH 50 OHM LOADS ? 
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Typical Performance at 25°C 














Conversion Loss vs. Frequency VSWR vs. Frequency 
S28 

a oa 

aa - 

BS . 

oO 








6 ¥ & F HU RE wb be Ys 
LO FREQUENCY - GHz 


Isolation vs. Frequency 





40 ee ee 
6 = 8 mai 10 ll 12 = 13 16 17 way RF FREQUENCY — GHz 
LO FREQUENCY — GHz 





ISOLATION - dB 


Image Rejection vs. Frequency 








Ss = 0 
S 
oO _ 
= 30 a 2 
| ~ 
So 40 lu 
os 15 17 S 30 
SESE Re ae, ee ae #8 = 7 8 9 10 UW 2 1 4 15 6 W 2B 


LO FREQUENCY — GHz 





RF FREQUENCY — GHz 
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WJ-M34B-X 


SINGLE SIDEBAND 
UP CONVERTER 
ny } 5 TO 12 GHz 


IF 4TO500 MHz 
LO DRIVE +7 dBm (nominal) 








@ THIN-FILM 
e LOW NOISE 
@ OCTAVE BANDWIDTH Its’ 













Guaranteed Specifications 2 Schematic Diagram 
Characteristions Minn Typ.? Mon Test Conditions AF QUADRATURE 
R 
eanteciog tom 7.5 dB 9.5 dB 6-11 GHz 
4508 13.0 dB o- 12 UkiZ 


5-12 GHz 


50-OHM 
TERMINAL 


Sideband : 
Suppression 15 dB 22 dB 


Carrier Suppression 20 dB 2/ dB 5-12 GHz 


Intermodulation Outline Drawing 
Suppression 
f) £2f, 15 dB 26 dB 5-12 GHz M34B 
f, + 3f, 14 dB 23 dB 5-12 GHz , 
(9. aan DIA THRU 


IF QUADRATURE 
HYBRID 








VSWR (8.38) 4.80) (4) PLACES 
L-Port 
R-Port 
|-Port 


5-12 GHz eran 
5-12 GHz 
4-500 MHz 


PRODUCT 





‘LABEL AREA 





Notes: (2.03) ~ | /~*+0.010 ~| 4.50 OHM TERMINATION 
1. Denote frequency band desired by replacing ‘’X’’ with appropriate dash number. Options: (4) PLACES 
10-20 (-1), 20-40 (-2), 40-80 (-3), 80-160 (-4), 100-200 (-5) and 160-320 (-6) MHz IF, co 
other wideband IF’s are available from 4 to 500 MHz. . 
2. Measured in a 50-ohm system with nominal LO drive and downconverter application only un- 
less otherwise specified. one 
3. Typical values are measured at 25°C and are not guaranteed. They are based on the average (3) PLACES 
value measured at the specified condition. 
4. Greater image rejection may be obtained by selection. Ce ON Ee OTLERIEESEOIFIED. 


5. The 2 each 50-ohm terminations are not supplied. 


Absolute Maximum Ratings Port Functions 


_-54°C to +100°C 
_-65°C to +100°C RF OUT¢— [IR 


Operating Temperature. ...... 
Storage Temperature ........ 








eee © © © © © © © © © © © © © © © Fe © 8B , IF, CREATES a IF, CREATES 

PHaK INOUE OWS. uigescs d Sa oe oe GA we eee + ow Rina eenan The Oem RF oat < Fin PL er > Fi, 
° 

Peak Input Current at 29.-G... |... ee ee ee eae ees OOMADC RFA? Rout RF +f) = RF 


Weight 4348: 61 grams (2.15 oz.) max. ol 


NOTE: THE UNUSED PORTS MUST BE TERMINATED WITH 50 OHM LOADS.9 
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Typical Performance at 25°C 


Conversion Loss vs. Frequency 





4.5 5.5 6.5 13 8.5 > 6 610506 6S COS 
OUTPUT FREQUENCY - GHz 


CONVERSION LOSS - dB 


VSWR vs. Frequency 





— et ++ 


EN 
Ee 
or 


4 2 6 7 8 9 10 1] 12 13 
FREQUENCY - GHz 














Sideband Suppression vs. Frequency 


B15 


ON 
3 






S|DEBAND 
SUPPRESS| 


Ww pr 
ac Vv 


+ he + Ree iva 8.5 25) > WS D5 3255 
OUTPUT FREQUENCY - GHz 


Carrier Suppression vs. Frequency 


2 RE TE ROE AE TELE NN SOAS CRI 
| 





OUTPUT FREQUENCY - GHz 


Intermodulation Suppression vs. Frequency 


INTERMODULAT ION 
SUPPRESS| 





INTERMODULAT ION 
SUPPRESSION - dB 


4.5 5.5 6.5 7.5 8.5 95 NS Ws 5 
OUTPUT FREQUENCY - GHz 
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WJ-M34C-X 


SINGLE SIDEBAND 
UP CONVERTER 
re } 8 TO 18 GHz 


IF 4TO500 MHz 
LO DRIVE +7 dBm (nominal) 





© THIN-FILM 
@ LOW NOISE 
@ OCTAVE BANDWIDTH Ifs! 


Guaranteed Specifications 





Characteristics Min Typ.? Ma Test Conditions 
Conversion Loss 75GB 9.5 dB 9-18 GHz 
75 dB 11 dB 8-18 GHz 
Sideband 3 
Suppression 15 dB 22 dB 8-18 GHz 
Carrier Suppression 15 dB 22 G8 Se ote 8-18 GHz 
intermodulation 
Suppression 
toe Qt 15 dB 20 0B 8-18 GHz 
b | 
f.. + 3ST 15 dB 22 dB 8-16 GHz 
al 14 dB 22 dB 8-18 GHz 
VSWR 
L-Port 8-18 GHz 
R-Port 8-18 GHz 
|-Port 4-500 MHz 
Notes: 


1. Denote frequency band desired by replacing ‘’X’’ with appropriate dash number. Options: 
10-20 (-1), 20-40 (-2), 40-80 (-3), 80-160 (-4), 100-200 (-5) and 160-320 (-6) MHz IF, 
other wideband IF’s are available from 4 to 500 MHz. Contact your field representative for 
additional information. 

2. Measured in a 50-ohm system with nominal LO drive and downconverter application only un- 
less otherwise specified. 

3. Typical values are measured at 25°C and are not guaranteed. They are based on the average 

value measured at the specified condition. 

Greater image rejection may be obtained by selection. 

5. The 2 each 50-ohm terminations are not supplied. 


- 


Absolute Maximum Ratings 


Operating Temperature... 0.0.0.0... 000000 ....-B4°C to +100°C 
Storage Temperature ............. EAA ieee ate hs .. . 65°C to +100°C 
Poa fapet Pawar seas cn. Ces boa Se ee oe eee om hp ee oF oe ee 
Peak Input Current at25°C............ dunt aad fokedee ote 50 mA DC 


Weight \M34C: 31 grams (1.09 oz.) max. 
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Schematic Diagram 







RF QUADRATURE 
HYBRID 






IF QUADRATURE 
HYBRID 


Outline Drawing 













M34C 
0.370 0.820 se: DIA THRU 
(9.40) 0.080 | (20.83) (2.44) 
0.303 (4) PLACES 
(7.70) 


TERMINATION 
REQUIRED 


0.740 
(18.80) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 0.015 (0.38) UNLESS OTHERWISE SPECIFIED 


Port Functions 


RF OUT —[]R 


IF, CREATES IF, CREATES 
RF out < Pin a Mi jt RF > RF 
RF f= Rit RF +f) + RE 


NOTE: THE UNUSED PORTS MUST BE TERMINATED WITH 50 OHM LOADS 5 


Typical Performance at 25°C 


Sideband Suppression vs. Frequency 


- 6B 


3 


SIDEBAND 
SUPPRESSION 


ra) 





6 7 8 9 0 H 2 1 4 1 1 YW 1 
FREQUENCY - GHz 


Carrier Suppression vs. Frequency 


10 














7 9 ll 13 15 17 19 
OUTPUT FREQUENCY - GHz 


CARRIER SUPPRESSION - dB 


Conversion Loss vs. Frequency 











LOSS - dB 
i 


— ed 


CONVERS ION 


10 ll 12 13 14 15 16 1 1818.519 
OUTPUT FREQUENCY - GHz 


~ 
co 
oo 


VSWR vs. Frequency 
































s 9 t DW B@ B-k & Bb YT 8 
OUTPUT FREQUENCY - GHz 


intermodulation Suppression vs. Frequency 


- dB 





INTERMODULAT ION 
SUPPRESSION 








INTERMODULAT ION 
SUPPRESSION - dB 





7 9 ll 13 15 17 19 
OUTPUT FREQUENCY - GHz 
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WJ-M35B 


QUADRATURE IF MIXER 


LO 
TO }5 TO 12 GHz 


IF DCTO500 MHz 
LO DRIVE +10 dBm (nominal) 


@ THIN-FILM 
@ LOW NOISE 
@ HIGH ISOLATION 


Guaranteed Specifications ' 


mm |e? |e 
Conversion Loss 7.5 dB 9.0 dB 
7.5 dB 10.0 dB 
Image Rejection® 15 dB* 25 dB 


Isolation 
L—R 20 dB 30 dB 
L— | 18 dB 25 dB 


VSWR 
L-Port 
R-Port 
|-Port 


Notes: 


Characteristics 








Test Conditions 


6-12 GHz 
5-12 GHz 


6-12 GHz 


5-12 GHz 
5-12 GHz 


5-12 GHz 
5-12 GHz 
DC-500 MHz 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only un- 
less otherwise specified. The I-Port frequency range extends to DC, |-Port VSWR degrades 


from a 50-ohm system at low IF frequencies. 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 


value measured at the specified condition. 


3. Applies only for IF recombination erros of + 0.4 dB in amplitude match and + 2 degrees in 


quandrature phasing. 


4. Greater image rejection may be obtained at certain frequencies in narrowband applications. 


Contact factory. 


Absolute Maximum Ratings 
Operating Temperature. ............ 2.02.0 cee ee eee eee 


Storage Tamiperature . . ck cc kw cw ee ee ee ee 
Peak (npilt POWS! 4 oss. sg a ew So le oo See es om 
Peak Input Current at25°C............. 000. cee ee ee eee 


Weight M35B: 61 grams (2.15 0z.) max. 
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-54°C to +100°C 
-65°C to +100°C 
eae +17 dBm 
2334 20 mA-DC 


Schematic Diagram 


RF QUADRATURE 
HYBRID 






50-OHM 
TERMINAL 





Outline Drawing 


M35B 
0.096 
a ; 370 (2.44) DIA THRU 
(8.38) 2 | (4) PLACES 
1.095 | 
(27.81 





PRODUCT ‘4 kt ; 
/LABEL AREA 
(2.03) +0.010 50 OHM TERMINATION 


(2) PLACES 


RF CONNECTOR 
SMA JACK 
(3) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38} UNLESS OTHERWISE SPECIFIED 


Port Functions 


50 OHM TERMINATION 
(NOT SUPPLIED) 








Typical Performance at 25°C 


Conversion Loss vs. Frequency 





4.5 5.5 6.5 re 8.5 $5 10.5 5. 12.5 
LO FREQUENCY — GHz 


CONVERSION LOSS - dB 


isolation vs. Frequency 











ISOLATION - dB 


8.5 95 205 IS 125 
REQUENCY — GHz 


Tr Ww 





ISOLATION - dB 





LO FREQUENCY — GHz 


VSWR vs. Frequency 


NeetEeee 
jp R-ports | - " 


~~ 
a 
4 5 6 7 8 9 10 ll 12 13 
FREQUENCY — GHz 






























Image Rejection vs. Frequency 


IMAGE REJECTION - 4B 





4 5 6 7 8 2 10 li 12 13 
FREQUENCY - GHz 
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WJ-M35C 


QUADRATURE IF MIXER 


LO 
CO }7 TO 18 GHz 


IF DCTO500 MHz 
LO DRIVE +10 dBm (nominal) 





@ THIN-FILM 
@ LOW NOISE 
@ HIGH ISOLATION 





Guaranteed Specifications ' Schematic Diagram 


Characteristics liar Typ.2 as | Test Conditions 
Conversion Loss 7.9 dB 9.0 dB 7-17 GHz 
7.0 0B 9.5.05 7-18 GHz 


RF QUADRATURE 
HYBRID 











TERMINAL 

Isolation re 

L—R 7-18 GHz 

La 7-18 GHz 

Outline Drawing 

VSWR M35C 

L-Port 7-18 GHz 

R-Port 7-18 GHz 0.370 0.820 aan DIA THRU 

|-Port DC-500 MHz oe ee iN aa (4) PLACES 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only un- 
less otherwise specified. The !-Port frequency range extends to DC, |-Port VSWR degrades 
from a 50-ohm system at low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 0.245 

3. Applies only for IF recombination erros of + 0.4 dB in amplitude match and + 2 degrees in (6.22) 
quandrature phasing. 

4. Greater image rejection may be obtained at certain frequencies in narrowband applications. 
Contact factory. 








(2.03) i is TERMINATION 


| REQUIRED 


0.740 
(18.80) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings + 015 (.38) UNLESS OTHERWISE SPECIFIED 
Operating Temperature................2-00c0 cee eeeeee -54°C to +100°C 
- ° Ed @) . 
Storage Temperature... 1... 0... ee ee ee eee 65° C tose Gu G Port Functions 
PORK TODUT ROWE! 2 ooo Oh Go. 8 Dawid eee wa Sw we oe Swab owed +17 dBm 


50 OHM TERMINATION 
(NOT SUPPLIED) 


Peak Input Current at25°C............. 00. eee eee eee 50 mA DC 


Weight M35C: 31 grams (1.09 oz.) max. 





Connectors SMA Female 
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Typical Performance at 25°C 


Conversion Loss vs. Frequency 


- OB 


LOSS 





CONVERSION 


6 FB FT WM RE HHH YH EB 
FREQUENCY - GHz 


Isolation vs. Frequency 


N 
3S 


ce 
ee a 
| —~- 


ISOLATIO 


- dB 





ISOLATION 


6 + 8 § WHR -B.M Bh UF ls 
LO FREQUENCY — GHz 


VSWR vs. Frequency 








VSWR 








VSWR 





RF FREQUENCY — GHz 


Image Rejection vs. Frequency 


rN 
Oo 


R 





_3 


7 ff BRR BP ss  &. w AT 38s 
RF FREQUENCY — GHz 


IMAGE REJECTION - gB 
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WJ-M36B 


QUADRATURE IF UP CONVERTER 


ry {5 TO 12 GHz 
IF DCTO500 MHz 





@ THIN-FILM 
@ LOW NOISE 
@ HIGH ISOLATION 


Guaranteed Specifications ' 


Characteristics 


Conversion Loss 


Sideband 


4 
Suppression® 15 dB 22 dB 


Carrier Suppression 





intermodulation 
Suppression 
ft 2t, 15d8 26 dB 
f, £3, 14 dB 23 dB 
VSWR 
L-Port a. 
R-Port 4: 
|-Port ee 
Notes: 
1. Measured in a 50 ohm system with i and hs at +4 dBm. 





Typ.” Max Test Conditions 


6-11 GHz 
5-12 GHz 


5-12 GHz 


5-12 GHz 


5-12 GHz 
5-12 GHz 


5-12 GHz 
5-12 GHz 
DC-500 MHz 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 


value measured at the specified condition. 


3. Applies only when both signal inputs match with + 0.4 dB in amplitude and + 2 degrees in 


phase. 


4. Greater sideband suppression may be obtained at certain frequencies in narrowband applica- 


tions. Contact factory. 


Absolute Maximum Ratings 


Operating Temperature.................... Se nr ere een 


Storage Temperature 
Peak Input Power 


ss 8s © © @# © @® @ @# @ @ @ ® ® © #@© © @ @® @ @® @# @ @® © ®@® @® @# @® & @ 


eeeeeee«e@#e@ 8 #® © #© © # © © © #© @# © ® © #® # @ @ @ © @ @# @® @ @# @# @ @ 


Peak Input Current at 25°C... 0.0.0.0... 0. cc cee eee eee eee 


Weight \M36B: 31 grams (1.09 oz.) max. 
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-54°C to +100°C 
-65°C to +100°C 

+17 dBm 
50 mA DC 


Schematic Diagram 


A / RF QUADRATURE 
HYBRID 


BALUN 


LO 


50-OHM 
TERMINAL 





BALUN 


Outline Drawing 












M36B 

0.370 

(9.40) 0.080 ve DIA THRU 
eS - - (4) PLACES 


1.095 
(27.81) 







Sa 





PRODUCT 
LABEL AREA 






1.210 
+0.010 


ence) 


50 OHM TERMINATION 
(2) PLACES 





0.245 —— 
(6.22) 
0.740 
(18.80) 
RF CONNECTOR 
SMA JACK pe 
(3) PLACES (17.40) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Port Functions 


50 OHM TERMINATION 
(NOT SUPPLIED) 





Re OUT <R, IN 


Re OUT > R, IN 





Typical Performance at 25°C 






Conversion Loss vs. Frequency intermodulation Suppression vs. Frequency 
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WJ-M36C 


QUADRATURE IF UP CONVERTER 


LO 
he } 8 TO 18 GHz 
IF DCTO500 MHz 





@ THIN-FILM 
@ LOW NOISE 
@ HIGH ISOLATION 


Guaranteed Specifications ' 


Characteristics 


Conversion Loss 


Sideband : 
Suppression4 15 dB 22 dB 


Carrier Suppression 


Intermodulation 
Suppression 
fp Be 2F 


f 23F, 


VSWR 
L-Port 
R-Port 
|-Port 





Notes: 
1. Measured in a 50 ohm system with F 


and FY 


at +4 dBm. 


| 2 


1 





Test Conditions 


9-18 GHz 
8-18 GHz 


8- 18 GHz 


8-18 GHz 


8-18 GHz 


8-16 GHz 
8-18 GHz 


8-18 GHz 
8-18 GHz 
DC-500 MHz 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 


value measured at the specified condition. 


3. Applies only when both signal inputs match with + 0.4 dB in amplitude and + 2 degrees in 


phase. 


4. Greater sideband suppression may be obtained at certain frequencies in narrowband applica- 


tions. Contact factory. 


Absolute Maximum Ratings 


Oneryating Temmerawre, .... 66 a See wa Pe Oe he ee wee 
Storage Temperature 


Peak Input Power 


Peak Input Current at Beene Ole a har ete en yy sh ag aa ch ted 


Weight M36C: 31 grams (1.09 0z.) max. 


640 


-54°C to +100°C 


-65°C to +100°C 
cee. +17 dBm 
-.e« DUMA DC 


Schematic Diagram 


- RF QUADRATURE 
HYBRID 









50-OHM 
TERMINAL 


Outline Drawing 







M36C 
0.370 0.820 i DIA THRU 
(9.40) 0.080 (2.44) 
0.303 (4) PLACES 


(7.70) 








1.120 
(28.45 
0.803 mi 
(20.40) 
PRODUCT LABEL 
AREA TERMINATION 


0.740 
(18.80) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


Port Functions 


50 OHM TERMINATION 
(NOT SUPPLIED) 





Ry OUT <R, IN 
Re OUT >R, IN 





Typical Performance at 25°C 


Conversion Loss vs. Frequency 
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CONVERS ION 
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VSWR vs. Frequency 


VSWR 





OUTPUT FREQUENCY - GHz 


Sideband Suppression vs. Frequency 


SIDEBAND 
SUPPRESSION - dB 
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Carrier Suppression vs. Frequency 
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intermodulation Suppression vs. Frequency 


INTERMODULAT ION 
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WJ-IVI50/M50C 
WJ-MY50/MY50C 


TRIPLE-BALANCED MIXER 
(DOUBLE-DOUBLE BALANCED MIXER) 


LO 
eG : 2.0 TO 26.0 GHz 


IF 1.0 TO 15.0 GHz 
LO DRIVE +10 dBm (nominal) 


@® HERMETICALLY SEALED 


Guaranteed Specifications! 


Characteristics Test Conditions 


SSB pane ed Loss fp 2.5 to 18.0 GHz 
fy 1.5 to 18.0 GHz 
fi 2.0 to 10.0 GHz 


fr 2.0 to 18.0 GHz 
f, 1.6 to 26.0 GHz 
f, 2.0 to 12.0 GHz 


fp 2.0 to 26.0 GHz 
f, 1.5 to 26.0 GHz 
f, 1.0 to 12.0 GHz 

1.0 to 15.0 GHz f, >fp 


SSB ae Figure 





Isolation 

L to R fr 3.0 to 26.0 GHz 

i to FR f, 1.5 to 3.0 GHz 

a one fp 7.0 to 26.0 GHz 

L. taf f, 1.9 to 7.0 GHz 
Conversion fp level +5.0 dBm 
Compression ; fh level +10.0 dBm 
Third Order +15 dBm fry = 5.0 GHz, fro = 5.01 GHz 
Input Intercept both at 6 dBm 
Point f, = 8.0 GHz at +10.0 dBm 

+15 dBm Try = 25.0 GHz, fro = 25.01 GHz 
both at 6 dBm 
fy, = 15.0 GHz at +10.0 dBm 

Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only un- 
less otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


OpGrBINIG LGHIDCTAHING. «5 6 soc ce a oe a Be es ee eS -54°C to +100°C 
Storage Temperatiire... 2... 2. oe ee ee ee we eee -65°C to +100°C 
Peak Input Power ..................-.-- 26 dBm at 25°C, 22 dBm at 100°C 
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Outline Drawings 


M50 (MINPAC) 
— 0.062 (1.58) RADIUS 
(20.32) ee (4) PLACES 


0.018+0.001 (0.46+0.03) 
DIA PIN 

(3) PLACES 

PRODUCT LABEL AREA 








0.195+0.020 (4.95+0.5) 


I (3) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 0.010 (0.25) UNLESS OTHERWISE SPECIFIED 


M50C (CONNECTORIZED) 


MOUNTING tea 1.128 RF CONNECTOR 
(28.65) Le SMA JACK 
3) PLACES 
UH 











0.746+0.010 
(18.95+0.25) 





| 

0.956+0.010 | ‘6 
— ‘ 

(24.28+0.25) (2.18) 


MOUNTING HOLE 
0.116 (2.95) DIA THRU 
(4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 0.015 (0.38) UNLESS OTHERWISE SPECIFIED 


Weight 
M50: 12 grams (0.42 oz.) max. 
M50C: 40 grams (1.41 0z) max. 
MY50: 12 grams (0.42 oz.) max. 
MY50C: 18 grams (0.63 oz.) max. 


Outline Drawings 


MY50 (VERSAPAC) 


+0.003 /; 79+0.08 
0.070" oy (1. Bro 


DIA THRU 
(4) PLACES 


0.062 (1.58) 
) RADIUS 
(4) PLACES 


PRODUCT 
LABEL AREA 











0.100-++0.010 
(2.54+0.25) 
(3) PLACES 


0.095 
(2.41) 0.400 
yf | (006 footenan 
0.190 (0.38+0.03 
oe toe a 
sae eo i (3) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


MY50C (CONNECTORIZED) 


PRODUCT 
0.375 LABEL 


oka 












RF CONNECTOR 
SMA FEMALE 
(3) PLACES 


+0.008 / 790.08 
0.070") gg (1:78°o, to) 
DIA. THRU (4) PLACES 





g40. = 
+a, 








eee 
Wr (XC 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C * 


i 
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Conversion Loss vs. LO Drive Level 
pf tte mE 


co 
So 


iad 
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at 6 GHz 
FR =15 GHz @-10 dBm 


> Bis7.-8- 9 FO (11! 12-18 14 45 16 
LO DRIVE POWER - dBm 





CONVERSION LOSS - dB 


—) 





0.0 





is 
z 
bs 


10.0 

12.0 LO = 10 GHz 
fT | RF = 15 GHz @-10 dBm 

14.0 


40 60 80 100 12.0 14.0 16.0 
LO DRIVE POWER - dBm 


CONVERSION LOSS - dB 


Typical Performance at 25°C* 


Conversion Loss vs. LO Drive Level 


7 


co 


_— 
S 


CONVERSION LOSS - dB 


11 FL = 16 GHz 
FR = 20 GHz, @-10 dBm 





12 
3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 
LO DRIVE POWER - dBm 


otk ie 
LO = 23 GHz 
RF = 13 GHz @-10 dBm 


lid ssa intr dBm 





CONVERSION LOSS - dB 





Drive Level: The maximum 
mended drive level is +17 dBm. 


recom- 


Conversion Loss vs. Frequency 
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CONVERSION LOSS - dB 
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“Typical performance applies to the MINPAC™ model and does not necessarily reflect the 


performance of the VERSAPAC® model. 


Conversion Loss vs. Frequency 
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CONVERSION LOSS - dB 
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CONVERSION LOSS - dB 
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Isolation vs. Frequency 
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ISOLATION 
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L-Port VSWR 
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(continued) 
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% 
Typical Performance at 25°C (Cont.) 
R-Port VSWR R-Port VSWR 1-Port VSWR 
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Typical Performance at 25°C (Cont.) 


Harmonics of f_ | R-Port | t-Port Test Conditions 


FL -16 dBm fL = 2 GHz at +10 dBm 
2 fi -15 dBm 
3fL -24.5 dBm 
4ft -33 dBm 
5 tL -33 dBm 
6 TfL -46 dBm 
7 fi -41 dBm 
8 fL -42 dBm 

(OF; -47,.2 dBm 
10 fF -46 dBm 
11 FL -49 dBm 


FL f_ =6 GHz at +10 dBm 
2fL 


3 ff 


FL fL = 11 GHz at +10 dBm 


2 FL 





Single Tone Typ.2 Test Conditions 
IM 


fL fr 
1x1 
1x2 
1x3 
2x1 
2X2 
3x 1 
3x2 
3x3 
4x1 
4x2 
5X 1 
5x3 
6x1 
6x2 
7x1 
7x3 


fL = 2 GHz at +10 dBm 
fR = 3.25 GHz at-10dBm 





f_ fpr 
1x1 
1x2 
1x3 
2x1 
2x2 
3x1 
3x2 
SOS 
4x1 
4x2 
5x] 
5x3 
6x 1 
6x2 
7x1 
7x3 


f, =4.1 GHz at +10 dBm 
fR =6.0 GHz at -10 dBm 
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WJ-M50A/M50AC 


TRIPLE BALANCED MIXER 


LO 1.5 TO 26.0 GHz 
RF 2.0TO 18.0 GHz 
IF 1.0TO 12.0 GHz 
LO DRIVE +10 dBm (nominal) 


@® HERMETICALLY SEALED 
@ VERY WIDEBAND IF 1 TO 12 GHz 
@ HIGH COMPRESSION POINT 





1 

Guaranteed Specifications Outline Drawings 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Characteristics | Min. Typ.? Max. Test Conditions 
M50A 

SSB Conversion Loss FR 2.5 to 18,0 GHz sane 0.062 (1.58) RADIUS 

and 7.5dB | 9.5dB | f, 1.5 to 18,0 GHz | he ) PLACES 
SSB Noise Figure fi 2.0 to 10.0 GHz | - 







fp 2.0 to 18.0 GHz 
8.0 dB 10,5-cB8 f, 1.6 to 18.0 GHz 


0.018+0.001 (0.46+0.03) 
DIA PIN 


0.195-+0.020 (4.95:+0.5) (3) PLACES 
















f, 1.0 to 12.0 GHz @) PLACES PRODUCT LABEL AREA 
Isolation 
L, 10°F fF, 1.9 to 3.0 GHz 
LL TR FP 3.0 to 26.0 GHz 
om fF, 7.0 to 26.0 GHz 
aS f, 1.5 to 7.0 GHz 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 010 (.25) UNLESS OTHERWISE SPECIFIED 
+ 
Conversion ace fp Level +5.0 dBm 
Compression fe Level +10.0 dBm 
M50AC 
+15 08m Freq = 5.0 GHz, Fao = 5.01 GHz 
both at 6 dBm MOUNTING SURFACE ie LNA ae 
Third-Order Fe = 8.0 GHz at +10.0 dBm A: 3) PLACES 
Input Intercept +12 dBm fray = 15.0 GHz, fro = 15.01 GHz peesteeeeee ak f 6@¢ | 6@@ tH ) 
both at 6 dBm I 
fp = 25.0 GHz at +10.0 dBm 
Notes: ie 0.086 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only un- - : TYP | (2.18) 
less otherwise specified. : : ee Lg iE 
2. Typical values are measured at 25°C and are not guaranteed. They are based on the average I (18,95:0.25) 
value measured at the specified condition. 
| 
0.956+0.010 
” “ (24.28+0.25) cen 
Absolute Maximum Ratings MOUNTING HOLE 
Operating Tener atuiG:. one coe oe we kes ee be ee -5A4°C to +100°C (4) PLACES 
° 1@) 
Storage 1GMperiiure ..... 5.4. en ke oR we Re ee outs -65 Cto+tl ee ies east bwetiret ae a mannii 
Peak Input Power ............ +26 dBm max. at 25 C, +22 dBm max. at 100 C So ae Les Oe eee en ine 


Weight M50A: 12 grams (0.42 oz.) max. 
M50AC: 40 grams (1.41 oz.) max. 
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Typical Performance at 25°C 


Drive Level 





CONVERSION LOSS - dB 


“5 6 7 8 9 10 11 12 13 14 15 16 
LO DRIVE POWER - dBm 


CONVERSION LOSS - dB 





“0 20 40 60 80 100 12.0 140 160 
LO DRIVE POWER - dBm 


LO = 23 GHz 
RF = 13 GHz 
@-10dBm 


CONVERSION LOSS - dB 





5 6 7 8 9 10 #11 #12 «13 
LO DRIVE POWER - dBm 


Drive Level: The maximum recom- 
mended drive level is +17 dBm. 


Conversion Loss vs. Frequency 
LO @ +10 dBm 
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HIGH SIDE LO 
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CONVERSION LOSS - dB 
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CONVERSION LOSS - dB 
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CONVERSION LOSS - dB 
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Isolation vs. Frequency 


a eee 
Ree 
COL a 
ASAT TES 
ial <a Se 


2 4 6 8 


15 
20 
25 
30 
@ 35 

40 








LATION - dB 






10 12 14 16 18 20 22 24 26 
LO FREQUENCY — GHz 


ISOLATION - dB 
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L-Port VSWR 
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LO FREQUENCY - GHz 


3 
2 4 6 8 


R-Port VSWR LO @ +10 dBm 
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(continued) 
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Typical Performance at 25°C (Cont.) 










R-Port VSWR 

CUTE Tn 
ae snaiean 7 | NS 
AcatseteaNcaae 
3.0 








4.0 
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RF FREQUENCY - GHz 
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RF FREQUENCY - GHz 
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RF FREQUENCY - GHz 
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648 


R-Port VSWR 


F LOW SIDE LO th 





AA geFEANIECECS 


“2 34 5 67 8 9 10111213 14 15 16 17 18 
RF FREQUENCY - GHz 


I-Port VSWR vs. Frequency, 













LO @ +10 dBm 
1.0 
cf 
= 2.0 
> 
3.0 
12 3 4 5 67 8 9 0 11 12 
IF FREQUENCY - GHz 
rN Le 
g \| 47 
ra LO = 6 GHz 
rr rr rr a eT 
IF FREQUENCY - GHz 
1.0 
: NILE CAN 
eal 
> 
3.0 


1 7 8 9 0 11 12 
- TECeNEY - GHz 


fomoieoti [Aree [Pn 














fy -16 dBm 
2 tL -15 dBm 
3 FL -24.5 dBm 
Afi -33 dBm 
5 fp -33 dBm 
6 fL -46 dBm 
7 f° -41 dBm 
8 tL -42 dBm 
9f, -47,.2 dBm 
10 f_ -46 dBm 
11 f -49 dBm 

FL 

2 f. 

StL 

fy -22 dBm 
2 tL -31 dBm 





-23 dBm 
-28 dBm 


1-Port VSWR 


NOEL 
hie J 
PSE et 


9 10 11 12 


i een. ae 
NOELLE 


SL 
g LO = 18 GHz 


10 11 12 














1 2 3 4 5 6 7 8 9 





“1 2 3 4 5 6 7 8 Q 


LO = 26 GHz 


“1° 2 3 A | | hep] 
i:  CaTEACy ~ GHz 





Test Conditions 


fj, = 2 GHz at +10 dBm 


fL = 6 GHz at +10 dBm 


fy, = 11 GHz at +10 dBm 


Typical Performance at 25°C (Cont.) 


Single Tone Typ.2 Test Conditions 
IM 


fl fr 
i, ae 
1x2 
193 
2x 1 
2x2 
3x 1 
SZ 
3X3 
4x1 
4x2 
5X 1 
5x3 
6x1 
6x2 
7x1 
7x3 


f; = 2 GHz at +10 dBm 
fR = 3.25 GHzat-10dBm 





Single Tone Typ. 2 Test Conditions 

IM 
fL fr 
1x1 
1x2 
1x3 
2x 1 
2x2 
3x 1 
3x2 
3x3 
4x1 
4x2 
5x 1 
5x3 
6x1 
6x2 
7x1 
7x3 


fy = 4.1 GHz at+10 dBm 
fR = 6.0 GHz at -10dBm 
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WJ-M51/M51C 


TRIPLE BALANCED MIXER 


LO 1.5TO 24.0 GHz 
RF 2.0 TO 24.0 GHz 
IF 1.0T0O 15.0 GHz 
LO DRIVE +10 dBm (nominal) 





@ HERMETICALLY SEALED 
@ VERY WIDEBAND IF 1 TO 12 GHz 
@ HIGH COMPRESSION POINT 


Guaranteed Specifications’ 


Ft Ricca vel 


Characteristics Test Conditions 


SSB Conversion Loss 7.5dB fp 2.5 to 18.0 GHz 
and fp 1.5:to: 16:0:GHz 
SSB Noise Figure fi 2.00: 10,0 GHz 
8.0 dB fp 2.0 to 18.0 GHz 
ae 1.5 to 24.0 GHz 
fi, Lote. Gaz 

9.0 dB 


fp 2.0 to 24.0 GHz 
fp 1.5 to 24.0 GHz 
f, 1.0 to 12.0 GHz 
1.0:t0 15,0 GRiz- 7 > fp 








Isolation 
L to FR f, 1.5 to 3.0 GHz 
L to R fh 3.0 to 24.0 GHz 
L to | ve 7.0 to 24.0 GHz 
om Ff, 1.5 to 7.0 GHz 
Conversion 


f~ Level +5.0 dBm 
1.0dB | ,f 
; fp Level +10.0 dBm 


+15 dBm fry = 5.0 GHz, fay = 5.01 GHz 
both at 6 dBm 
a = 8.0 GHz at +10.0 dBm 
+15 dBm fy = 16.0 GHz, fro = 16.01 GHz 
both at 6 dBm 
fh = 18.0 GHz at +10.0 dBm 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only un- 
less otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Compression 


Third-Order 
Input Intercept 


Absolute Maximum Ratings 


Operating Temperature... ..........0.0 0002 eee eee eee -54°C to +100°C 
Stornan- 7 oniperele |. ees ae de wees We ee -65°C to +100°C 
Peak Input Power ............ +26 dBm max. at 25°C, +22 dBm max. at 100°C 
Weight M51: 12 grams (0.42 0z.) max. 


M51C: 40 grams (1.41 oz.) max. 
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Outline Drawings 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


M51 


—— (), 80) ——> 0.062 (1.58) RADIUS 
(20.32) ra (4) PLACES 


0.018+0.001 (0.46+0.03) 
DIA PIN 


a PLACES 
PRODUCT LABEL AREA 











0.195:0.020 (4.95+0.5) 
‘T (3) PLACES 










ae 


0.260. 9.130(3.30)_| 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 010 (.25) UNLESS OTHERWISE SPECIFIED 


M51C 


MOUNTING SURFACE a a RF CONNECTOR 
FEMALE SMA JACK 
(3) PLACES 


(11.30) 










3 ae 


0.746-+0.010 
(18.95++0.25) 








| 
0.956+0.010 


086 
(24.28+0.25) (2.18) 


MOUNTING HOLE 
0.116 (2.95) DIA THRU 
(4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Drive Level 


~ 
So 





CONVERSION LOSS - dB 


“5 6 7 8 9 10 11 12 13 14 15 16 
LO DRIVE POWER - dBm 





s 

a 

[on ) 

a | 

a 

S) 

”N 

ce 

S LO = 10 GHz 
2 RF = 15 GHz @-10 dBm 
° 14 


0 
0 20 40 60 80 100 12.0 14.0 16.0 
LO DRIVE POWER - dBm 


CONVERSION LOSS - dB 





"30 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 
LO DRIVE POWER - dBm 


CONVERSION LOSS - dB 


LO = 23 GHz 
RF = 13 GHz -10 dBm 





LO DRIVE POWER - dBm 


Drive Level: The maximum recom- 
mended drive level is +17 dBm. 


Conversion Loss vs. Frequency 
LO @ +10 dBm 


CONVERSION LOSS - dB 


CONVERSION LOSS - dB 


CONVERSION LOSS - dB 


CONVERSION LOSS - dB 


CONVERSION LOSS - dB 


CONVERSION LOSS - dB 


CONVERSION LOSS - dB 
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CE ae 
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rN papas hatin 
2 4 6 8 10 12 14 16 18 20 22 24 
RF FREQUENCY — GHz 
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RF FREQUENCY — GHz 


Isolation vs. Frequency 





2 4 ~ a 8 10 12 14 16 18 20 22 24 
F, FREQUENCY - GHz 





40 
2345678910 12 14 16 18 20 22 24 
FR FREQUENCY - GHz 


L-Port VSWR 





2 4 6 8 10 12 14 16 18 20 22 24 
LO FREQUENCY — GHz 


R-Port VSWR LO @ +10 dBm 





4.0 
23 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
RF FREQUENCY - GHz 


Le SE CanESAS=Z 
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
RF FREQUENCY - GHz 








23 4 5 6 7 8 9§ 10 11 12 13 14 15 
RF FREQUENCY - GHz 


(continued) 


651 


Typical Performance at 25°C (Cont.) 





R-Port VSWR R-Port VSWR 1-Port VSWR 

TT) LOTT TTL 
o “ | LY 
: Fale 
% P Vial ane LO N- 

3.0 

"23 4 5 67 8 9 101112 13 14 15 16 17 18 40 
4.0 F Y= 123 4 5 67 8 9 101112 13 14 15 
5 6 7 8 9 1011 12 13 14 15 16 17 18 Sl ee IF FREQUENCY - GHz 


RF FREQUENCY - GHz 





“2 34 56 7 8 9 101112 13 14 15 16 17 18 
RF FREQUENCY - GHz 40 
“2 3 4 5 6 7 8 9 10 11 12 “12 3 4 5 67 8 9 10 11 12 13 14 15 


RF FREQUENCY - GHz IF FREQUENCY - GHz 
18 19 20 21 22 23 24 


ann 
\ 
; LO = 10 GHz 
RF FREQUENCY - GHz 


“8 9 10 11 #12 13 14 #15 16 17 «18 “12 3 4 5 6 7 8 9 1011 12 13 14 15 
RF FREQUENCY - GHz IF FREQUENCY - GHz 


HIGH SIDE LO 
ral 













ce 
RF = 18-24 GHz @-8 dBm = 
LO = 16 GHz @ +10 dBm > 








RF FREQUENCY - GHz LO=14 siz N 


12 3 4 5 6 7 8 9 1011 12 13 14 15 
IF FREQUENCY - GHz 








“12 3 4 5 67 8 9 10 11 12 13 14 15 
IF FREQUENCY - GHz 





“10 #11 #12 «13 «14 ~«215~«16+¢=«ATttsté*B 
RF FREQUENCY - GHz 










oN AN 
COTTE 
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IF FREQUENCY — GHz 
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Typical Performance at 25°C (Cont.) 3 


Harmonics of fi | R-Port | 1-Port | Test Conditions 


fi -16 dBm ft = 2 GHz at +10 dBm 
2 FL -15 dBm 
3 fL -24.5 dBm 
4ft -33 dBm 
5 fi -33 dBm 
6 fL -46 dBm 
7 FL -41 dBm 
8 fL -42 dBm 
9 fi -47.2 dBm 
10 FL -46 dBm 
11 FL -49 dBm 


Fy f; =6 GHz at +10 dBm 
2 tL 


3 TfL 


FL -22 dBm -23 dBm f| =11GHzat+ 10dBm 
2 FL -31 dBm -28 dBm 


Single Tone Suppression Test Conditions 
IM 





fL fr 
1x1 
1x2 
1x3 
2x 1 
2x2 
3x1 
3x2 
3x3 
4x1 
4x2 
5X 1 
DX: 3 
6 x 1 
6x2 
7x1 
7x3 


f) = 2 GHz at +10 dBm 
fR = 3.25 GHz at-10dBm 





f_ fr 
1x 1 
EK 2 
1x3 
2x 1 
2x2 
3x 1 
3x2 
3x3 
4x1 
4x2 
5x 1 
5x3 
6x 1 
6x2 
7x1 
7x3 


f, =4.1 GHz at +10 dBm 
fR =6.0 GHz at -10 dBm 
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BALANCED MIXER 


ot 2.0 TO 24.0 GHz 
IF 0.1T05.0 GHz 


LO DRIVE +10 dBm (nominal) 





@ HERMETICALLY SEALED 
@ HIGH COMPRESSION POINT 


Guaranteed —, 1 


Characteristics 


SSB mesic Loss 


SSB is Figure 


Isolation 
L—R 
L—| 

Conversion 

Compression 


+16 dBm 


= 
Third-Order Teen 
Input Intercept 


+13 dBm 


Notes: 


WJ-M52/M52C 
WJ-MY52/MY52C 


TRIPLE (DOUBLE-DOUBLE) 


Test Conditions 










fp = 2-18 GHz 
ieee et GHz 
fi = 0.1-4 GHz 
fp = 2-18 GHz 
Loe GHz 
fi = 0,1-5 GHz 
fp = 2-18 GHz 
fy cre ae22 GHz 
f = 0.1-4 GHz 
fp = 18-24 GHz 
f, = 13-24 GHz 
fi = 0.1-5 GHz 


t= 20- 3.0 GHz 
es 4.0-23.0 GHz 
fy = 230-24 0 Gz 
FP = 2.0-24.0 GHz 


fe Level +5.0 dBm 
fy Level +10.0 dBm 


RF, 3.75 GHz -6 dBm 
RF5 3.76 GHz -6 dBm 
LO 4.0 GHz +10 dBm 
RF, 13.0 GHz -6 dBm 
RF. 13.01 GHz -6 dBm 
LO 11.0 GHz +10 dBm 
RF, 20.0 GHz -6 dBm 
RFo 20.01 GHz -6 dBm 
LO 24.0 GHz +10 dBm 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only un- 


less otherwise specified. 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 


value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature............ 0.0000 e eee eee -54°C to +100°C 
Storage FEMOerare.. 2s 6 cs ls i sos Bl le ee 8s -65°C to +100°C 
Peak Input Power ............ +26 dBm max. at 25 C, +22 dBm max. at 100°C 
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Outline Drawings 


M52 
0.062 (1.58) RADIUS 
re (4) PLACES 


0.018++0.001 (0.46+0.03) 
DIA PIN 
— (3) PLACES 

’\— PRODUCT LABEL AREA 





0.590 








0.195+0.020 (4.95+-0.5) 
\ (3) PLACES 














DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


M52C 


MOUNTING SURFACE 1.128 RF CONNECTOR 
‘ (28.65) FEMALE SMA JACK 
oe 1 4 (3) PLACES 
HM 


0.445 0.187 (4.75) EE 
imme's 



















PRODUCT LABEL AREA ce 
(9. a 
I 0.459 Ho \ 1 is 
0.918 (11.66) [ol | Bee 0.746+0.010 
(23.32) 1 cn i I (18.95-+0.25) 
| 
0.956+0.010 | es 
—i i 
(24.28+0.25) (2.18) 
“MOUNTING HOLE 
0.116 (2.95) DIA THRU 
(4) PLACES 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 
Weight 


M52: 12grams (0.42 0z.) max. 
M52C: 40 grams (1.41 oz.) max. 
MY52: 12 grams (0.42 oz.) max. 
MY52C:.18 grams (0.63 oz.) max. 


Outline Drawings 


MY 52 
0,062 (1.58) 
+0008 (4 790.08 
0.070°0 008 (1.78"5 45) RADIUS 





(4) PLACES 


PRODUCT 
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DIA THRU 
(4) PLACES 





0.100:0.010 
(2.54:+0.25 
(3) PLACES 4 96 


— 
~_ 
—_ 
nO . 
co 
nn 
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(2.41) 
yf 0.015+0.001 
0.190 (0.38+0.03) 
(4.83) = = DIA PIN 

; ae 1 (@) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


PRODUCT 





RF CONNECTOR 
SMA FEMALE 
(3) PLACES 
+0.003 +0.08 
0.070°0 ON (1. 78 a) 
DIA. THRU (4) PLACES 








wii rr | rs: ele a Val _D win | 0.290 
TS CCE SU 0.195 (7:37) 






DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 0.015 (0.38) UNLESS OTHERWISE SPECIFIED 


(4.95) ¥ 


Typical Performance at 25°C * 


Drive Level 


CONVERSION LOSS - dB 





2 45 6 7 8 9 101112 13 14 15 16 17 18 19 
LO DRIVE POWER - dBm 


ULL 
ere 
HIM 













CONVERSION LOSS - dB 
So 


13 
123 4567 8 9 10111213 14 15 1617 1819 
LO DRIVE POWER - dBm 


TT TPR 
tpt 


—_ 
oh 


CONVERSION LOSS - dB 





15 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
LO POWER LEVEL - dBm 


Drive Level: The maximum recom- 
mended drive level is +17 dBm. 


Conversion Loss vs. Frequency 





NVERSION LOSS - dB 
oo 






at 
ae 
Ee 
ue 
PTT TTT TLL TL | | toe@+toaam| Ss 
RIG bee easier tee a 


2 4 6 8 10 12 14 16 18 20 22 24 
RF FREQUENCY — GHz 


+10 dBm| | 


cera Ml 
8 10 12 14 16 18 20 22 24 


RF FREQUENCY — GHz 
“Typical performance applies to the MINPAC™ model and does not necessarily reflect the 


CONVERSION LOSS - dB 





2 4 6 


performance of the VERSAPAC® model. 


Conversion Loss vs. Frequency 
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CONVERSION LOSS - dB 
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RF FREQUENCY — GHz 
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RF FREQUENCY — GHz 


CONVERSION LOSS - dB 
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EY tele eel lla 


CONVERSION LOSS - dB 





11 
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RF FREQUENCY - GHz 


Isolation vs. Frequency 


ISOLATION - dB 





10 12 14 16 18 20 22 24 
LO FREQUENCY — GHz 





ISOLATION - dB 


8 10 12 14 16 18 20 22 24 
RF FREQUENCY - GHz 


(continued) 
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Typical Performance at 25°C * (Cont.) 


Third-Order Intercept Input R-Port VSWR 





5 
2.3, 4° 5) BE 8-2 ab 12-4 15 46 IZ 16 
RF FREQUENCY - GHz 





fp = 3.75, 3.76 @ -6 dBm 
LO = 4.0 GHz @ +10 dBm 





5 
2 3.4 5-68.-7 © 3s 2413. 14 15 16:17 1 
RF FREQUENCY - GHz 





z | 6 14 16 18 20 22 24 


fy = 13 GHz, 13.01 GHz @ -6 dBm TE FREQUENCY - 


LO = 11.0 GHz @ +10 dBm 





28, BS Weis te Te 1S te 145 
RF FREQUENCY - GHz 













1.0 ; : 

want ARENT NLL 

= 

2 ALL LUNA ECL TN’ 
fe = 20 GHz, 20.01 GHz @ -6 dBm UM] |) AS 
LO = 24 GHz @ +10 dBm 4g LL 

20 4 6 8 WW 214.48. 18°20 22 24 
RF FREQUENCY - GHz 

L-Port VSWR 





NOAA, 
INTNLALLAN | 
HHNTTNNLESEAREESAEO 


3 
a & B oo. ie ew, Wee 20 22 24 
LO FREQUENCY — GHz 





*Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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l-Port VSWR 


NTN 





Em 
vramanadGnehnnnine 






2° e be Te A 6 Ae 20 22° 24 26 
LO FREQUENCY - GHz 










eT 
CE Ct ph 


BERD 
eerie 
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16 18 20 22 24 26 
WaEAeaUENEY eae 








Z: 4  & 88 12-7 16 18. 20° 22 24 6 
LO FREQUENCY - GHz 


Typical Performance at 25°C (Cont.) 


Harmonics of f° | R-Port | t-Port Test Conditions 


fi fj = 2 GHz at +10 dBm 
20K 
3 TL 
4fp 
5 TL 
6 tL 
7 tt 
8 fr 
Qf, 
10 FL 
11 FL 


tL f, =6 GHz at +10 dBm 
2 tL 


3 ft 





tL -23 dBm -22 dBm f,. =11 GHz at +10 dBm 
2 FL -38 dBm -41 dBm 


Single Tone Im Typical Test Conditions 
f, fp Suppression 


f_ fr 
1x1 
1x2 
1x3 
2x1 
2x2 
3x1 
3x2 
3x3 
4x1 
4x2 
opal 
5x3 
6x2 
ES 


fj = 2 GHz at +10 dBm 
fr = 3.25 GHz at-10dBm 





f_ fr 
1x1 
1x2 
2x1 
2x2 
3x1 
3x2 
3x3 
4x1 
4x2 
5x3 
LS 


f, =4.1 GHz at +10 dBm 
fR =6.0 GHz at -10 dBm 
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WJ-M53/53C 


TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 
at 2.0 TO 26.0 GHz 


IF 0.1TO 6.0 GHz 
LO DRIVE +10 dBm (nominal) 








@ HERMETICALLY SEALED 
@ WIDEBAND IF 0.1 to 6 GHz 
@ HIGH COMPRESSION POINT 


Specifications! 


Characteristics Test Conditions 
SSB Conversion Los 
and 
SSB Noise Figure 


i il ek GHz 
f, = 0.1-4 GHz 


fe 2-18 GHz 
f= 2-18 GHz 
i= 0.1-5 GHz 


fp = 2-18 GHz 
fy = 2-22 GHz 
f = 0.1-4 GHz 


fr = 18-26 GHz 
f = 0.1-6 GHz 


Isolation 
L—R Ty = 2,.0-3.0 GHz 
fy = 4.0-23.0 GHz 
f, = 23.0-26 GHz 


L—| f, = 2.0-26 GHz 





Conversion 


Compression 1.0 dB fp Level +5.0 dBm 


fp Level +10.0 dBm 


+16 dBm RF, 3.75 GHz -6 dBm 
RF. 3.76 GHz -6 dBm 
LO 4.0 GHz +10 dBm 


Third-Order +16 dBm RF, 13.0 GHz -6 dBm 
Input Intercept RF 13.01 GHz -6 dBm 
LO 11.0 GHz +10 dBm 


+13 dBm RF. 20.0 GHz -6 dBm 
RFo 20.01 GHz -6 dBm 
LO 24.0 GHz +10 dBm 





Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only un- 
less otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature...................2.000 00000 ee -54°C to +100°C 
Storage fémpoerature .. . wa a FE -65°C to +100°C 
Peak Input Power ............ +26 dBm max. at 25°C, +22 dBm max. at 100°C 
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0.269 9.130 (3.30) 





Outline Drawings 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 
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3) PLACE 
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(11.30) 
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0.956+0.010 0 
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MOUNTING HOLE 
0.116 (2.95) DIA THRU 
(4) PLACES 






DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


Weight 
M52: 12 grams (0.42 oz.) 
M52C: 40 grams (1.41 oz.) max. 
MY52: 12 grams (0.42 oz.) max. 
MY52C: 18 grams (0.63 oz.) 


Max, 


Max. 


Typical Performance at 25°C 


Drive Level: The maximum recom- Conversion Loss vs. Frequency Conversion Loss vs. Frequency 


mended drive level is +17 dBm. 
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Third-Order Intercept Input 





15 
SG 7 3S Oo ae 44-92:93 14 15 16:47 318.409 
LO POWER LEVEL - dBm 


CONVERSION LOSS - dB 





Conversion Loss vs. Frequency 


10 12 14 16 18 20 22 24 26 
RF FREQUENCY - GHz 










ladies \Pero Twas 
EC race Cees 
q2egheancoeen 
et [oo ; 
Ml aemerat et | lS 


6 8 10 12 14 16 18 20 22 24 26 
RF FREQUENCY - GHz 






CONVERSION LOSS - dB 





CONVERSION LOSS - dB 









10 





fp = 3.75, 3.76 at -6 dBm 
LO = 4.0 GHz at +10 dBm 


10 12 14 18 20 22 24 26 
RF menwCY GHz MT 





(continued) 
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Typical Performance at 25°C (Cont. 


Third-Order Intercept Input R-Port VSWR R-Port VSWR 
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L-Port VSWR Harmonics of f,_ Port Test Conditions 
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_ FREQUENCY-GHz aa 
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CELLET TT LL di peree 3 
oye 8 687 8 9 10111213 14 15 16 17:18 
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Typical Performance at 25°C (Cont.) 








Single Tone Im Typical Test Conditions 
ui fp Suppression 
f_ fr 
ae OdB f} = 2 GHz at +10 dBm 
TZ 39 dB fR = 3.25 GHz at-10dBm 
1x3 48 dB 
2x1 oo OB 
ZZ 40 dB 
ox 14 dB 
Sy a 47 dB 
3x3 65 dB 
4x1 45 dB 
ake 43 dB 
5x | 19 dB 
5x3 62 dB 
6x2 42 dB 
ie ee Se pele 
f_ fr 
Tx! f| =4.1 GHz at +10 dBm 
1X2 fR =6.0 GHz at -10 dBm 
2x1 
2x2 
Sr 
Xm ed 
Ce es: 
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4x2 
5x3 
13 
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WJ-M62/M62C 


DOUBLE-BALANCED MIXER 


LO 2.6 TO 5.35 GHz 

RF 3.7 TO 4.2 GHz 

IF DC TO 1450 MHz 

LO DRIVE +9 dBm (nominal) 





@® HERMETICALLY SEALED 
e LOW VSWR 


Guaranteed Specifications! 
Characteristics Test Conditions 


fR 3.7 to 4.2 GHz 
f, 30 to 1450 MHz f, > fp 


SSB Conversion Loss 
and 


SSB Noise Figure fr > fy 
Isolation 
f at R f, 2.6 to 5.35 GHz 
f at | f, 4.5 to 5.35 GHz 
Ff, 3.6 to 4.5 GHz 
f, 2.6 to 3.6 GHz 
Conversion 


; fp Level +3 dBm 
Compression 





VSWR 
L-Port fF, 2.6t0.9:35 GHz 
R-Port fp 3.7 to 4.2 GHz fe = fr 
fp 3.7 to 4.2 GHz fy <fp 
|-Port f = 100 MHz 
ie 500 MHz 
f, = 1450 MHz 
Flatness Over any 40 MHz segment of 
peak-to-peak i= 3.7 to 4.2GHz 
Third Order 





Input Intercept 


+11 dBm fry = 3.99 GHz fro = 3.96 GHz 
both at -10 dBm f = 2.75 
GHz at +9 dBm 


Group Time 
Delay 0.5 ns 0.75 ns fp 3:7 to 4:2 GHz 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature................. 00.0002 e ee euee -~54°C to 100°C 
Storage Temperature 2. 5. cw be ee ee Oe eR we ~65°C to 100°C 
Peak Input Power ............... 23 dBm max. at 25°C, 20 dBm max. at 60°C 
Peak Input Current at25°C............. 00 cee eee eee eee 50 mA DC 


Weight M62: 14 grams (0.5 0z.) max. 
M62C: 45 grams (1.6 oz.) max. 
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Outline Drawings 


M62 (MINPAC) 


=p aie 


PRODUCT LABEL AREA 















ODD COLORED 
GLASS SEAL OR om ‘ a1 
ID DOT 
0.062 R ~0.127 
(1.57) 

(4) PLACES - 
0.018+0.001 0.195+0.020 
(0.46-+0.02) DIA- PIN ~= (4.95-+0.51) 
(3) PLACES +0.010 

1.100 _9 905 
+0.254 
9.550 Patel nt 0.095 
(13.97) = (2.41) 
0.190 
(4.83) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 010 (.25) UNLESS OTHERWISE SPECIFIED 


M62C (CONNECTORIZED) 


RF CONNECTOR 
SMA JACK 
(3) PLACES 








0.896 
(22.76) 


MOUNTING HOLE 
0.116 DIA THRU 
(4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Conversion Loss vs. LO Power 
| 


LE er 
Titer 
TIM 
ALT || teeten LL 














Fp - 4.0GHz 
F, - 5. 11 GHz 





CONVERSION LOSS - dB 






10 
32-21 0 £2 32605 -8 7 8 9-0 1.2 
LO POWER - dBm 


Drive Level: The maximum recom- 


mended drive level is +13 dBm. 


Conversion Loss vs. Frequency 


CONVERSON LOSS -dB 





FREQUENCY - GHz 


Isolation vs. Frequency 


PC be al 
=e... _—— renee nner 


Boos ond oe ed ee 
4.5 4.9 


20 
2.72.9 3,3 ca 4.1 5.3 
F, FREQUENCY - GHz 


yw 
oO 





> 
oO 






Ww 
oS 


ISOLATION - dB 





VSWR vs. Frequency 





9 aS ee 4.1 4.5 4.9 ae 


























0a 0.3 0.5 0.7 0.9 1.1 
FREQUENCY - GHz 


Typical Two-Tone Intermodulation 





Typical Two-Tone Intermodulation Per- 
formance: fi 550 MHz, fp, = 3.95 GHz 
4.5 GHz @ +9 dBm. Vertical scale = 10 
dB/cm. 
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WJ-M63/M63C 





WJ-MY63/MY63C 


DOUBLE-BALANCED MIXER 


LO 2.5 TO 7.5 GHz 
RF 2.5 TO 5.5 GHz 
IF DCTO1.5 GHz 
LO DRIVE +9 dBm (nominal) 


@ HERMETICALLY SEALED 
@® OPL VERSION AVAILABLE! (See Section 7) 


Guaranteed Specifications! 


Characteristics 


SSB Conversion Loss 


and 


SSB Noise Figure 


Isolation 
FE at R 
fy at | 
thy at | 


Conversion Compression 


Third-Order Input 


Intercept Point 


VSWR 
R-Port 
L-Port 
L-Port 


Notes: 


5.0dB | 6.0dB 
5.80B- | 7.005 
30 dB 40 dB 
17 dB 25 dB 
20 dB 30 dB 





Test Conditions 


ine fr 

fp 3.0 to 5.0 GHz 
f 3.0 to 5.5 GHz 
f 0.03 to 0.5 GHz 


fp 2.5 to 5.5 GHz 
f, 2.5 to 7.0 GHz 
f, 0.03 to 1.5 GHz 


f, 2.5 to 7.0 GHz 
f, 2.5 to 3.5 GHz 
FL 3,0 to 7.0 GHz 


fp Level +3 dBm 





fp 4 = 4.0 GHz -10 dBm 
feo = 4.01 GHz -10 dBm 


FL 


= 2.8 GHz +9 dBm 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


*Typical performance applies to the MiINPAC® model and does not necessary reflect the per- 
formance of the VERSAPAC~ model. 


Absolute Maximum Ratings 


Operating Temperature 


Storage Tem 


Peak Input Power 
Peak Input Current at 25°C 


Weight wme3: 


664 


perature 


14 grams (0.5 oz.) max 
M63C: 45 grams (1.6 oz.) max 
MY63: 7.9 grams (0.28 oz.) max 
MY63C: 20.0 grams (0.70 oz.) max 





Outline Drawings 


M63 (MINPAC) 
ee 


PRODUCT LABEL AREA 











ODD COLORED 
GLASS SEAL OR ; 4p 70.010 
ID DOT ra! = 0.008 Ps 
0.370 +0. 
0.062 R 40) (18.807) 
(1.57) 
(4) PLACES 
0.018+0.001 IF 0.195-+0.020 
(0 4650.03 DIA. PIN = (4.95++0.51) 
3) PLACES 
) 1.100 bith 
+0.254 
0.550 [712-94 -0.127 0.095 
(13.97) hy 
0.190 
(4.83) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


M63C (CONNECTORIZED) 


RF CONNECTOR 
SMA JACK 
(3) PLACES 








(22.76) 


0.086 
(2.18) 


MOUNTING HOLE 
0.116 DIA THRU 
(4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


Outline Drawings Typical Performance at 25°C * 


MY63 (VERSAPAC) 


0.062 (1.58) 
RADIUS 
(4) PLACES 


PRODUCT 
LABEL AREA 


0.70 
0.100+0.010 (1.78) 
(2.54+0.25) (12.95) (3.68) 


(3) PLACES 9 ggg 


10.003 /, 79°0208 
0070" oa (1789.40) 


DIA THRU 
(4) PLACES 









CONVERSION LOSS - dB 


fp = 4.0 GHz 
fy, = 5.11 GHz 





LO POWER - dBm 
0.015+0.001 a 
0.190 1 (0.38+0.03) is 
(4.83) = ==—= DIA PIN = 2.0 
ao (3) PLACES Drive Level: The maximum recom- > 6 
mended drive level is +13 dBm. 
3.0 LO = 4.5 GHz @ +9 dBm 
DIMENSIONS ARE IN INCHES (MILLIMETERS) : 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 0.1 0.3 0.5 0.7 0.9 
Conversion Loss FREQUENCY - GHz 







Typical Two-Tone Intermodulation 


MY63C (CONNECTORIZED) Performance 


PRODUCT . ‘ 
CM 1.2061 Gtr 


CONVERSION LOSS - dB 





(3) PLACES 


+0.003 +0.08 


DIA. THRU (4) PLACES 


Ss 





SYP 0.195 257 
i ae Typical Two-Tone Intermodulation Per 
eerie: LO FREQUENCY - GHz formance: f, = 1200 MHz, fp = 3.95 
DIMENSIONS ARE IN INCHES (MILLIMETERS) sls ae lai 'R . as an R . ae 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED Fe = 2.75 GHz @ +9 dBm. Vertical 
scale = 10 dB/cm. 


*Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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WJ-M63H/M63HC 





DOUBLE-BALANCED MIXER 


LO 2.5 TO 7.5 GHz 
RF 2.5 TO 6.0 GHz 
IF DCTO1.5 GHz 
LO DRIVE +20 dBm (nominal) 


@ HERMETICALLY SEALED 


Guaranteed Specifications! 


Characteristics | min. | typ? | ax Test Conditions 
SSB Conversion Loss 7 > TR 
and fp 3.0 to 5.0 GHz 
SSB Noise Figure 5.8 dB 6.5 dB fy 3,0 to'6.5. GHz 
fi 0.03 to 0.5 GHz 
6.0 dB 7.5 dB fr 2.5 to 6.0 GHz 
ie 2.5 to37.6-Griz 
f, 0.03 to 1.5 GHz 
Isolation 
fl at R f, 2.5 to 6.5 GHz 
f; at R tj, 6.0:10.).0 Giz 
f_ at | f, 3.0 to 5.5 GHz 
f, at | tT, 5.3-to 7.5 GHz 
f, at | ty 20 to 3:0°GHz 





Conversion Compression 


1.0dB | fp level +14 dBm 


+25 dBm fa, =4.0 GHz-0dBm 
tro = 3.99 GHz-O0dBm 
f; =5.0 GHz+20 dBm 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only 
unless otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Third Order Input 
Intercept 


Absolute Maximum Ratings 


Operating Temmerature. os a SG ee ek OT a ce ees -54°C to +100°C 
Stree TOMmporeutee no ec es os woes pera & Sh eee ee -65°C to +100°C 
Peak Input Power ........... 24.7 dBm max. at 25°C, 20.9 dBm max. at 100°C 
Weight (63H: 14 grams (0.5 oz.) max. 

M63HC: 45 grams (1.6 oz.) max. 

MY63H: 7.9 grams (0.28 oz.) max. 

MY63HC: 20.0 grams (0.70 oz.) max. 
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WJ-MY63H/MY63HC 





Outline Drawings 


M63H (MINPAC) 
ee Ce 


PRODUCT LABEL AREA 


ODD COLORED 
GLASS SEAL OR 
ID DOT 







+0.010 
0.740 _ 0.005 


+0.254 
(18. me, oH 





V 0.195-+0.020 


0.018+0.001 
DIA. PIN {= (4.95+0.51) 


(0.46-+0.02) 
(3) PLACES +0.010 
1.100 _9 905 


+0. 254) 
0.550 [n\e! 94 -0.127 
(13.97) 1% 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 010 (.25) UNLESS OTHERWISE SPECIFIED 


0.190 
(4.83) 


M63HC (CONNECTORIZED) 


RF CONNECTOR 
SMA JACK 
(3) PLACES 






MOUNTING HOLE 
0.116 DIA THRU 
(4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


Outline Drawings 


MY63H (VERSAPAC) 











0.062 (1.58) 
0.070°0 008 (1.785 10) RADIUS 
(4) PLACES 





DIA THRU 
(4) PLACES 


0.100-+0.010 
(2.54+0.25) (12.95) (3.68) 
(3) PLACES 9 99s 
(2.41) 
ae 0.015+0.001 
0.190 (0.38-+0.03) 
(4.83) > == DIA PIN 
= eee i (3) PLACES 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 
MY63HC (CONNECTORIZED) 
PRODUCT 
LABEL 
AREA — 
0.070 
= a 
0.450 
(11.43) 
RF CONNECTOR 
SMA FEMALE 
(3) PLACES 


+0.003 +0.08 
0.070" oy (1.78°3 40) 


DIA. THRU (4) PLACES 












Goo (4.95) ©Y 
7" 0.400 7 
(10.16) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C* 


Drive Level 





CONVERSION LOSS - dB 
~ 


g fp = 4.5 GHz @ -5 dBm 


f= 5.0 GHz 
1 Ae LS 


eee le ie | Sa | a a | | I 2 
LO POWER - dBm 


Drive Level: The maximum recom- 
mended drive level is +23 dBm. 


Conversion Loss 








co 
wo 
2 
ros) 
a 
z 
=) 
7) 
a7 IF = 250 MHz 
rd PLO = +20 dBm 
Q PRF =0 dBm 
25 30 35 40 45 Of 55 60 
INPUT FREQUENCY - GHz 
ce 
=] 
z 
ros) 
— 
z 
=) 
7 
cc 
lu 
z 
2 25 30 35 40 45 50 55 ‘6D 


INPUT FREQUENCY - GHz 


Conversion Loss (Upconversion) 


PLO =+20 dBm 
IF INPUT = 1.0 GHz @ +10 dBm 


25 30 35 40 45 50 55 6.0 
OUTPUT FREQUENCY - GHz 





CONVERSION LOSS - dB 


Isolation 


dB 
= 
“He 










S 30 ino om ag ; hoe 

ol 

oe aah = Pan brake 

ee NE 

= 50 =a PLO = +20 dBm 
2.5 3.0 3.5 40 45 5.0 55 60 65 70 7.5 

LO FREQUENCY - GHz 

ao 2 

z 

= 

< 

and 

D4 





25 30 35 40 45 50 55 6.0 
RF FREQUENCY - GHz 


< 
H 
= 
= s) 





L-PORT VSWR 


40 45 50 55 60 65 7.0 
LO FREQUENCY - GHz 


R-PORT VSWR 


IF = 500 MHz 
fL >fR 
PLO = +20 dBm 





25 30 35 40 45 50 55 6. 


— 
oi 


l-PORT VSWR 





0.2 0.4 0.6 0.8 1.0 12 
IF FREQUENCY - GHz 


Typical Two-Tone Intermodulation 
Performance 





Intermodulcation 


Two-Tone 
Performance: f = 1.0 GHz, ie tall 
= 5.0 GHz @ +20 dBm, fr = 3.995 GHz 
+ 5 MHz @ O dBm. Vertical scale = 
10 dB/cm. 


Typical 


“Typical performance applies to the MINPAC™ model and does not necessarily reflect the 


performance of the VERSAPAC® model. 
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WJ-M66/M66C 


DOUBLE-BALANCED MIXER 


LO 8.95 TO 14.7 GHz 

RF 10.95 TO 12.7 GHz 

IF DCTO2.0 GHz 

LO DRIVE +10 dBm (nominal) 





@® HERMETICALLY SEALED 


Guaranteed Specifications! 


Characteristics Test Conditions 


tye? | ox. | 


SSB Conversion Loss 
and 
SSB Noise Figure 


fe 10.95-12.7 GHz 
f, 3.0-1000 MHz f, > fp 
f, 3.0-500 MHz f, <fp 

f, 1000-2000 MHz f, > fp 
f, 500-2000 MHz f, <fp 


Isolation 
fy, at R 23 dB 35 dB fy 8.95-14.7 GHz 
fy at | 20 dB 28 dB 


P| 108 fp Level +4 dBm 
. fr 8.95-14.7 GHz 
fr 10.95-12.7 GHz 
& fy 8.95-14.7 GHz 
f 100-500 MHz 
f > 500-2000 MHz 
& Ty. 8.95-14.7 GHz 
+18 dBm 


fp4= 11,5 GHz 
0.1dB | 2.0dB | Over any 50 MHz Segment 
p-p p-p of fr = 10.95-12.7 GHz 





Conversion Compression 
VSWR 

L-Port 

R-Port 


|-Port 





Third Order Input 


Intercept Point fro = 11.51 GHz 


both at -6 dBm 


Flatness 


Group Time Delay 





Single Tone IM 

Suppression 
fl ot 
2 2 fp = 10.95-12.7 GHz 
ao x 3 at -10 dBm 
4 x4 f = 8.95-14.7 GHz 
S x 5 

Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature................ 2.0000 eee eee -~54°C to +100°C 
Storage Temperature...............0.00 cee eee eee -65°C to +100°C 
Peak Input Power ................00005- 23 dBm at 25°C, 20 dBm at 60°C 
Peak Input Current at Oe ae AML, nt, 3. ner, CMe oe. a fc 100 mA DC 
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Outline Drawings 


M66 (MINPAC) 







PRODUCT 
0. 062R 
(1. 56) LABEL AREA 


(4) PLACES oe: 


0. 590 
0. 800 
(20. 32) 


(14. 99) 
0.080 DIA GLASS SEAL 
(3 PLACES) 


0. 190 0. 095 


(4. 83) le 41) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


TYP 


as 


0. 018 (0. 46 + 0.001 DIA PIN | 


(3 PLACES) 








wae 


M66C (CONNECTORIZED) 






RF CONNECTOR 
SMA JACK 
(3 PLACES) 


0.378 _0, 188 
(4.78) 






















PRODUCT 


0. 375 (9. 53) 


MOUNTING HOLE 
0. 116 (2. 95) 
DIA THRU (4 PLACES) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Weight 


M66: 9 grams (0.32 oz.) max. 
M66C: 36 grams (1.27 oz.) max. 


Typical Performance at 25°C 


Conversion Loss vs. LO Power Conversion Loss vs. RF Input Power Two-Tone Intermodulation Performance 





























CONVERSION LOSS - 4B 
CONVERSION LOSS - dBm 












































1 2 3 4 5 6 7 8 9 10 ib 12 13 i lian fami” |W | i“ 3 4 7 “Got 8 
LO DRIVE - dBm INPUT POWER - dBm 





Typical Two-Tone Intermodulation Per- 
Conversion Loss vs. Input Frequency VSWR vs. Frequency formance: fi = 1.0 GHz, i) = 11.6 GHz 
+ 1 MHz at -6 dBm, f, 9 ee fre fh - 
12.6 GHz at +10 dBm. Vertical scale = 
10 dB/cm. 





- dB 





CONVERSION LOSS 


RF FREQUENCY - GHz 





FREQUENCY - GHz 


Conversion Loss vs. IF Frequency 


l-Port VSWR vs. f L 


CONVERSION LOSS - 





IF FREQUENCY - MHz 





8 9 10 ll 12 13 14 15 
FREQUENCY -GHz 
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WJ-M67/M67C 


DOUBLE-BALANCED MIXER 


LO 7.0 TO 17.0 GHz 

RF 9.0TO 15.0 GHz 

IF DCTO2.5 GHz 

LO DRIVE +10 dBm (nominal) 


@® HERMETICALLY SEALED 





Guaranteed Specifications! Outline Drawings 


Characteristics ce Test Conditions M67 (MINPAC) 


SSB Conversion Loss 5-13 GHz ee PRODUCT 
ae LABEL AREA 


Q. 
9-13.5 GHz 11.56) 
SSB Noise Figure 30-500 MHz (4) PLACES 
9 
8- 









-15 GHz 
16 GHz 
30-1000 MHz 
9-15 GHz 
7-17 GHz 
, 30-2000 MHz 
9 
7 


.5-13.5 GHz 
-16 GHz 0. 800 


(20. 32) 
— Z 
| 30-2500 MH 0.080 DIA GLASS SEAL 
(3 PLACES) 


f 
3 
f 
f 
f 
f 
fp 
Aa, 
f 
f 
f 
f 





Isolation <e Aes 
L to R 22dB | 40dB f, 7-15 GHz a Ean 00 = ee 
10 dB 30 dB f, 15-17 GHz —~ Typ 
Eto | 15 dB 25 dB rs, 7-17 GHz | 


Conversion Compression a ee: 1.0 dB fr Level +4 dBm 0.018 (0. 46 + 0. G.018 (0.46 + 0.001 dl ad 


Ile dade baal cy +18 dBm fal = 11.5 GHz, Ra = 11.51 GHz DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Both at -6 dBm + .010 (.25) UNLESS OTHERWISE SPECIFIED 
fy, = 12 GHz 


Intercept Point 
f, 9-15 GHz at -10 dBm 


Single Tone IM Suppression : ‘f ae M67C (CONNECTORIZED) 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 0.375 (9,53) ae 
unless otherwise specified. The !-Port frequency range extends to DC for phase detection, TYP 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. -- 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 0.918 (18 95) 
value measured at the specified condition. as 


—hbh 
[—- 

+ 
Bt) 


RF CONNECTOR 
SMA JACK 
(3 PLACES) 


0. 378 
(9. 60) 


0. 188 



















lain 
jue 






i COS - © 





anh &BWND 
x KM uM KR mM OK 
ob AW W-NY 





0. 459 


Absolute Maximum Ratings 


Operating Temperature: 4. ce ee Se ee RS -~54°C to +100°C ae am 
DIA THRU (4 P 
Storage Temperature... 0. . 0. wc ce neh tao wen ss gee -65°C to +100°C a 
| 
Peak Input Power ................-00-. 23 dBm at 25°C, 20 dBm at 100°C SP os5 [Gee] UNTESe GT EGE SPECIFIED 
Paak Input Curres@at eo C.... si. ae ce uc eu Se ee wt 100 mA DC 


Weight M67: 9 grams (0.32 oz.) max. 
M67C: 36 grams (1.27 oz.) max. 
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Typical Performance at 25°C 


Conversion Loss vs. LO Drive 







Bein Sc oa ee ee 
ee ae | ae 
aoe a le ee 
ay --H FR = 11.5 GHz 






FL = 12 GHz 





CONVERSION LOSS - dB 
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2 ee BS oo ee 
LO DRIVE POWER - dBm 


105-1112; Va 


Conversion Loss vs. Frequency 
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ee Encheey: ‘Vd 


Conversion Loss vs. Output Frequency 
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CONVERSION LOSS - dB 





Conversion Loss vs. RF Input Power 


-54°C 
=a c 
FR =11GHz Bee 
FL = 12 GHz +85°C SO 
: (DOWNCONVERSION) LT r’N 


a3. *2:-1 0 1 2 5 
NRO REE 


1-Port VSWR vs. fy, 


mee 
P(e 
ane 


IF = 1000 MHz 
IF = 100 MHz 


IF = 2000 MHz 





CONVERSION LOSS - dB 


oa reer “Hd 









2.0 
- CA Te 3000 MHz 
= 
wn 
— 
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f. FREQUENCY-GHz 


ISOLATION - dB 


Two-Tone Intermodulation Performance 





0 
F 


L-Port VSWR vs. Frequency 


REQUENCY - GHz 


1.0 





8 10 12 14 16 18 
FREQUENCY - GHz 


Typical Two-Tone Intermodulation Per- 


formance: fi = 1250 MHz, fr = 12.0 
GHz + 1 MHz at -10 dBm f, > fpf 
13.25 GHz at +10 dBm. Vertical scale 


R-Port VSWR vs. Frequency = 10 dB/cm. 
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WJ-M72/M72C 


TRIPLE-BALANCED MIXER 
(DOUBLE-DOUBLE) 


LO 
fs \ 2.0 TO 4.0 GHz 


IF 0.03 TO 1.0 GHz 
LO DRIVE +13 dBm (nominal) 








@ HERMETICALLY SEALED 


Guaranteed Specifications! 


Characteristics Test Conditions 


vm? [om 


SSB Conversion Loss fr 2.0 ta. 4.0 GHz 


and 7.0 dB 8.0 dB fh 26 to 4.0 GHz 

SSB Noise Figure fi 03 16 10:GHz 
Isolation 

FP, at R | 17 dB 25 dB FP 20 to 2:5 GHz 

fy at R 20 dB 30 dB f, 2.5 to 4.0 GHz 

FP at 1 20 dB 30 dB fh 2.0 to 4.0 GHz 


Conversion Compression Fp Level +10 dBm 


fay = 3.0 GHz -4 GHz 
*17 abBm fa5 = 3.01 GHz -4 dBm 
f. = 3.5 GHz +13 dBm 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only 
unless otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Third-Order 
Input Intercept 


Absolute Maximum Ratings 


Goeratitig Tomosranire. . < s. wecceaigde 6 SG a SOE wee CF Oem -54°C to +100°C 
Storage Fenmiperature: ms ec5 eS Re owen ee ee ee ee ew -65°C to +100°C 
Peak Input Power .............. 23 dBm max. at 25°C, 20 dBm max. at 100°C 
Peak Input Current at25°C............ gS pl dedie clelg Goole eto iighadea er ane e 100 mA DC 


Weight M72: 10 grams (0.35 oz.) max. 
M72C: 35 grams (1.23 0z.) max. 
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Outline Drawings 


M72 (MINPAC) 


== ene 


PRODUCT LABEL AREA 










ODD COLORED 
GLASS SEAL OR : t 4p 7 0:019 
ID DOT _ 0140 =0.005 
0.370 +0. 
0.062 R (9.40) (18.8079 37) 
(1.57) 
(4) PLACES 
0.018+0.001 0.195-+0.020 
(046.002) DIA. PIN = (4.95+0.51) 
3) PLACES 
8) 1.100 Shins 
eee 
0.550 | 0.095 
(13.97) ae ¥- | (2.41) 
0.190 
(4.83) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


M72C (CONNECTORIZED) 


RF CONNECTOR 
SMA JACK 
(3) PLACES 








—_ 0.185 
(9.53) 


fi inl 


1.428 
0.375 —=- (36.27) 
0.534 
(13.56) 
1.068 
(27.13) 


MOUNTING HOLE 
0.116 DIA THRU 
(4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Drive Level Mean Isolation Third-Order Intercept Input 


L-R ISOLATION — dB 


i 


iO 


i } ; 3 ; ; 
i i H t ; ; ; 
ii i | i i i 
: $ ‘ : 
4 $ $ 
i i i i $i 
Senn | | | t : 


CONVERSION LOSS — dBm 


fp = 3.0 GHz at -10 dBm 
t * 3.5 GHz at +7 to +19 dBm 





LO POWER — dBm 


Drive Level: The maximum recom- 
mended drive level is +18 dBm. This 


L-I ISOLATION — dB 





upper level has been established by the en es 
desire to avoid a serious increase in fp = 3.0 + 0.01 GHz at -4 dBm 
noise figure and a loss of isolation. he 3.5 GHz at +13 dBm 


Operation at +18 dBm is recommended Mean VSWR 
to achieve best two-tone performance 
and best suppression of the intermo- 
dulation products. 





LO = 3GHz 
RF POWER = -10 dBm 
LO POWER = +13 dBm 


R-PORT VSWR 


Mean Conversion Loss, High Side LO 


© 65 
a] 
IF = 1000 MHz 
B —_ 
~~ 2 
S70 IF = 550 Miz 
o eee a < Lo 2 23 
” " . 
rr i ge LO POWER = 13 dBm 
> 75 : = 
=z 
S |f,>fp = 
=z c 
s g.9 | LO POWER = 13dBm S 





2000 2500 3000 3500 4000 
RF FREQUENCY — MHz 





Mean Conversion Loss, Low Side LO 
















E 
@ 65 LO POWER = 13 dBm 
2B LO POWER = 13 dBm ~ 
a 7.0 = 
a i. 
c ow 154 
> 75 Vax —_——____ = 
Sas F 
=z 
ss 8.0 
2000 2500 3000 3500 4000 
RF FREQUENCY — MHz 2.0 
2000 2500 3000 3500 4000 


LO FREQUENCY — MHz 
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WJ-M74/M74C 


DOUBLE-BALANCED MIXER 


LO 5TO 18 GHz 
RF 7TO 18 GHz 
IF DC TO 3000 MHz 


LO DRIVE +10 dBm (nominal) 





@ HERMETICALLY SEALED 


Guaranteed Specifications! 


Typ? | Max. | 


Characteristics 


SSB Conversion Loss 
and 
SSB Noise Figure 


Isolation 
L to R 
L to | 


Conversion Compression 


Third-Order Input 
Intercept Point 


Single Tone IM Suppression 


= 
DU 


PARWWWN ND 
x x xk K K K RK & 
aRwWwRWNW ND 


Notes: 








Test Conditions 


fp 7 to 16 GHz 
f, 6 to 17 GHz 
f 30 to 1000 MHz 


fp 7 to 16 GHz 
f, 5to 18 GHz 
f 30 to 2000 MHz 


fi 30 to 3000 MHz fp ” fp 


fp 8 to 16 GHz 
f; Sto 16 GHz 


f 30 to 3000 MHz f,_ > fp 


fp 16 to 18 GHz 
FP 13 to 18 GHz 
f; 30 to 3000 MHz 


f, Sto 14 GHz 
ty 14 to 18 GHz 


f, 8 to 18 GHz 
f, 5 to 6 GHz 


fr Level +4 dBm 


fry = 13.00 GHZ, fro = 13.01 GHz 


both at -6 dBm 
fp = 14 GHz 


fp8 to 13 GHz at -10 dBm 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 


low IF frequencies. 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 


value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature... .......0.. 0.0.0 eee eee eee eee -54°C to +100°C 
Stargoe Temperature. cio. ou v bo.s Kiera sve en Se we -65°C to +100°C 
Peak Input Power .............. 23 dBm max. at 25°C, 20 dBm max. at 100°C 
Peak Input Current at 25°C... 1... ee 100 mA DC 
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Outline Drawings 


M74 (MINPAC) 
PRODUCT LABEL AREA 






0.062 RADIUS 


( 
(4) PLACES 





(0.5) 
a oy (3) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 
















M74C (CONNECTORIZED) 
RF CONNECTOR 
SMA JACK (FEMALE) 0.185 
(3) PLACES is aq ae 
wa) | ! 
a CYesy- my) | 0.375 
Gq COV (95) 
0.424 
(10.8) 
(2) PLACES 
ne 0.770+0.010 
(19.6+0.3) — MOUNTING HOLE 
9-56 UNC-2B THRU 
(4) PLACES 
PRODUCT LABEL 
AREA 
0,888 4) ‘| 0.064 0.760+0.010 


(22.6) 0.424 | (1.6)  (19.3+0.3) 


TT a 0.375 (2) 
(9.5) PLACES 


0.325 
(8.3) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Weight 


M79: 6grams (0.21 oz.) max. 
M79C: 30 grams (1.06 0z.) max. 


Typical Performance at 25°C 


Conversion Loss vs. LO Drive Power Conversion Loss vs. Frequency Conversion Loss vs. Input Power and 
Temperature 






CONVERS ION LOSS - dB 


CONVERSION LOSS - dB 


CONVERSION LOSS - dB 


fi * 14 GHz 


LO = +10 dBm 





LO DRIVE POWER - dBm 


CONVERSION LOSS - dB 


Drive Level: The maximum recom- 
mended drive level is +13 dBm. This 
upper level has been established by the 
desire to avoid a serious increase in 
noise figure and a loss of isolation. 
Operation at +13 dBm is recommended 
to achieve best two-tone performance 
and best suppression of the intermodu- 
lation products. 


ISOLATION - dB 


CONVERSION LOSS - 48 


ISOLATION - dB 





fp FREQUENCY - GHz 


CONVERS ION LOSS - dB 


OUTPUT fp ° i at 





4 6 8 10 12 14 16 18 
FREQUENCY - GHz 


(continued) 
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Typical Performance at 25°C 


L-Port VSWR R-Port VSWR 1-Port VSWR 





L.O, = +10 dBm 
a 
/ 
/ 









F FREQUENCY - GHz 






ae pay 
oT ss 





f FREQUENCY - GHz 





fp FREQUENCY - GHz 
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WJ-M76/M76C 
WJ-MY76/MY76C 


DOUBLE-BALANCED MIXER 


LO 2.5 TO 11.5 GHz 

RF 4.5 TO 9.5 GHz 

IF DC TO 2.0 GHz 

LO DRIVE +10 dBm (nominal) 








® HERMETICALLY SEALED 
® OPL VERSION AVAILABLE! (See Section 7) 

















Guaranteed Specifications! Outline Drawings 
Characteristics Min Typ.? | Max. Test Conditions M76 (MINPAC) 
SSB Conversion Loss fr 6.0 - 8.0 GHz 0.062 R (1.58) 
and f; 30 - 2000 MHz (4) PLACES 
SSB Noise Figure fz 5.0 - 9.0 GHz 
fi 30 = 1000 MHz 0.295) 
fp 4.5 -9.5 GHz (49) 
f; 30 - 2000 MHz 
Isolation 0.190 400 
f,_ 2.5 to 9 GHz (483) 0.095,09; aj 0215 
fl atR f, 9.0- 11.5 GHz te 4 nie 
A h 0.018 =0.001 DIA PIN 
f, 4.0 to 11.5 GHz ' (3) PLACES 
meas f, 2.5 to 4 GHz (0.46) 
Conversion Compression fn level + 3 dBm rae te perce reneratai 
Third Order Input Intercept Point fR1 = 7.00 GHz 
fr ag 7.01 GHz 
both at —-6 dBm M76C (CONNECTORIZED) 
fy = 8 GHz 
bie RF CONNECTOR 
| SMA JACK 
Single Tone IM Suppression fr 4.5 to 9.5 GHz att (3 Paces) 


@ —10 dBm 





f, 2.5 to 11.5 GHz 








fl fr 
a a: 
—- (14.33) 
0.086 
ox 2 9,086 
oo 0.746 
\ 18.95) 
ree +; \—— propuct 
ithe | =——+|| = 0.086 LABEL AREA 
MOUNTING HOLE / 0.956 © (2.18) 
| 0.116 (2.95) DIA THRU (24.28) 
ee (4 PLACES) 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only 
oN DIME HES (MILLIMETERS 
unless otherwise specified. SHON Sie 1 eter > We 


+ .015 (.38) UNLESS OTHERWISE SPECIFIED 
2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temograture.-. .. .. Soc ea ee oo es FS ek bee te ees -54°C to +100°C 

Storage Temperature... wk cc tt es Pe , ; aan to pnt Weigh t 

Peak Input Power .... os hh 23 dBm max. at m max. a M76: Sento? ee ake 
Peak Inbut Current at 2o GC. 462 | eas ca Boe ee se ew ew 2 De Se 100 mA DC 


M76C: 36 grams (1.27 oz.) max. 
MY76: 7.9 grams (0.28 oz.) max. 
MY76C: 20.0 grams (0.70 oz.) max. 
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Outline Drawings 


MY76 (VERSAPAC) 










: : 0.062 (1.58) 
0.070°0-008 (1.7879 16) RADIUS 
-.004 \'/?-0.10 Cranes 
DIA THRU 
(4) PLACES PRODUCT 


LABEL AREA 





0.100+0.010 
(2.54+0.25) 


(3) PLACES 9 095 
(2.41) | 
0.015:+0.001 
0.190 } (0.38+0.03) 
(4.83) —==—— DIA PIN 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


MY76C (CONNECTORIZED) 
PRODUCT 








RF CONNECTOR 
SMA FEMALE 
(3) PLACES 


- 510, | — 0.070°0 O05 (1.78°3 45) 
(12.95) DIA. THRU (4) PLACES 
















i] 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C* 


Conversion Loss Vs. LO Drive 





CONVERSION LOSS - dB 





























LO POWER - dBm 
Conversion Loss vs. Frequency 


IF 2000 MHz 
“L's 
































CONVERSION LOSS - dB 


3 4 5 6 i 8 9 10 ll 
RF FREQUENCY - GHz 


Typical Performance at 25°C* 


Conversion Loss vs. Frequency 














CONVERSION LOSS - dB 


= 2500 MHz 























CONVERSION LOSS - dB 











(DOWN CONVERS ION) 


0 l 2 3 
IF FREQUENCY - GHz 





Conversion Loss vs. Output Frequency 








LO = +10 dBm 
INPUT = 1000 MHz 














CONVERSION LOSS - dB 





3 4 5 6 7 8 9 10 ll 
OUTPUT FREQUENCY (GHz) 


Conversion Loss vs. RF Input Power 











= 7.0GHz 
= 8.0GHz 7 











CONVERSION LOSS - dB 














INPUT POWER (dBm) 


Isolation vs. Frequency 








ISOLATION - dB 























2 4 6 8 10 12 14 
FL FREQUENCY - GHz 


LO = +10 dBm 








ISOLATION - dB 








4 6 8 10 
fp FREQUENCY - GHz 


L-Port VSWR vs. Frequency 


= +10 dBm 























Z 4 6 8 10 12 14 
f, FREQUENCY - GHz 


R-Port VSWR vs. Frequency 


1F = 2000 MHz 
FL SFR 





VSWR 




















RF FREQUENCY - GHz 


1-Port VSWR vs. f,_ 





VSWR 














4 6 8 10 12 
LO FREQUENCY - GHz 


Typical Two-Tone Performance 





Typical Two-Tone Performance: 


f, = 
| 
1.0 GHz, f, > fp, f, = 8.0 GHz @ +10 


dBm, fp 
dBm. 


7.0 GHz + 1 MHz, fp @ -10 
Vertical scale = 10 dB/cm. 


“Typical performance applies to the MINPAC™ model and does not necessarily reflect the 


performance of the VERSAPAC® model. 
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WJ-M76H/M/76HC 
WJ-MY76H/MY 76HC 


DOUBLE-BALANCED MIXER 


LO 2.5 TO 11.5'GHz 

RF 4.5 TO 9.5 GHz 

IF DC TO 2.0 GHz 

LO DRIVE +20 dBm (nominal) 





@ HERMETICALLY SEALED 


Guaranteed Specifications | 


5.5 dB 7.0dB | fp = 4.5 to 8.0 GHz 
SSB fy. = 2.5 to 10.0 GHz 
Conversion Loss f} = 30 to 2000 GHz 

and 

SSB 6.5 dB 8.0dB | frR = 8.0 to9.0 GHz 
Noise Figure nN. = 6.610 10,5:-GHz 
f; = 30 to 1500 MHz 

8.0 dB 95dB]fR = 8.0 to9.5 GHz 
fy. = 6.0 to 11,5.GHz 
f; = 30 to 2000 MHz 

Isolation 

LtoR 22 0B |. 356 fy = 2610 116 GHz 
L to | 20 dB | 30 dB f, = 6.5 to 11.5 GHz 

150B.} 22daB fi 2.5 to 6.5 GHe 


aie 1.0dB | frm level +15 dBm 
Third Order +24 dBm fRy = 6.12 GHz; fRo = 6.18 GHz 
Input Intercept both at O dBm 
fy. = 7.2 GHz 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Characteristics 


Conversion 
Compression 


Absolute Maximum Ratings 


Operating Temperature............. 00000 e eee eee eee -54°C to +100°C 
Storage Temperature... . 0.0.00... 00 cece ee ee ees -65°C to +100°C 
Peak Input PoWer ...5.6.c46 nese wae ween sae ek ees eo 24.7 dBm max. at 25°C 
Peak Input Current at25°C.. 0.0.0... eee 100 mA DC 
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Outline Drawings 


M76H (MINPAC) 


0.062 R (1.58) 
(4) PLACES 














0.295 

(7.49) 

0.190 (10.16) 

(4.83) 0.095)\'¥: 0.215 

2A" ~ ma 

“4 (241) an 76% 

7 i —{__ = _J A 0.018 +0.001 DIA PIN 
(3) PLACES 
(0.46) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


M76HC (CONNECTORIZED) 









0.185 RF CONNECTOR 
y | (470) SMA JACK 
Tet © (3 PLACES) 
= 
0.375 1.128 
(9.53) (28.65) 
0.564 
0.375 ¥ (14.33) 
(9.53). 0,086 
TYP bag 1 _-(2. 18) 
0.918 a2 0.746 
KN pt 18.95 
(11.65) 7 PRODUCT 
-—| ~0.086 LABEL AREA 
MOUNTING HOLE / 0.956 ©" (2.18) 
0.116 (2.95) DIATHRUY _—«-((24.28) 
(4 PLACES) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Weight 


M76H: 9 grams (0.32 oz.) max. 
M76HC: 36 grams (1.27 oz.) max. 
MY76H: 7.9 grams (0.28 oz.) max. 
MY76HC: 20.0 grams (0.70 oz.) max. 


Outline Drawings 


MY76H (VERSAPAC) 


0.062 (1.58) 
RADIUS 
(4) PLACES 


PRODUCT 


£0,003 /; 7940.08 
0.070" doa (178° a) 


DIA THRU 
(4) PLACES 











0.100+0.010 
(2.54+0.25) 


(3) PLACES 9 995 
0.015+0.001 
0.190 a (0.38+0.03) 
(4.83) DIA PIN 
(3) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


MY76HC (CONNECTORIZED) 


PRODUCT 
LABEL 
EE 
= PE Ga 
0.590 
(14.99) 0 






(3) PLACES 


0,070°0.003 (1.79') % 
DIA. THRU (4) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C * 


Conversion Loss vs. LO Drive Power 


CONVERSION LOSS - dB 


LO DRIVE POWER - GHz 


Drive Level: The maximum recom- 
mended drive level is +24 dBm. This 
upper level has been established by 
the desire to avoid a serious increase in 
noise figure and a loss of isolation. 
Operation at +20 dBm is recommended 
to achieve best two-tone performance 
and best suppression of the intermo- 
dulation products. 


Conversion Loss 


CONVERSION LOSS - dB 











IF = 1000 MHz 
OUTPUT AT I-PORT 





CONVERSION LOSS - dB 


IF = 2000 MHz 
OUTPUT AT I-PORT 
LO POWER =+20 dBm 





4 5 6 7 8 9 10 
RF FREQUENCY - GHz 





Conversion Loss 


CONVERSION LOSS - dB 


CONVERSION LOSS - dB 


Isolation 





RF = 7.0 GHz 
INPUT TO R-PORT 
LO POWER = +20 dBm 





0 0.4 0.8 1.2 
IF FREQUENCY - GHz 


(UP CONVERSION 
SATELLITE UP-LINK BAND) 


IF = 1000 MHz 
INPUT TO I-PORT 
g [LO POWER = +20 dBm 


5.9 6.0 6.1 6.2 
RF FREQUENCY - GHz 


FREQUENCY - GHz 


3 
= 
) 


L-PORT VSWR 


R-PORT VSWR 


I-PORT VSWR 


6 7 8 9 
LO FREQUENCY - GHz 


1.6 





2.0 













rt eee 


0 02 04 06 08 10 1.2 
IF FREQUENCY - GHz 


14 1.6 1.8 2.0 


*Typical performance applies to the MINPAC™ model and does not necessarily reflect the 


performance of the VERSAPAC® model. 
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WJ-M77/M77C 
WJ-MY77/MY77C 


DOUBLE-BALANCED MIXER 


LO 7.0 TO 15.0 GHz 

RF 8.0 TO 12.5 GHz 

IF DC TO 2500 MHz 

LO DRIVE +10 dBm (nominal) 








@® HERMETICALLY SEALED 


Guaranteed Specifications | 


Characteristics Test Conditions 


SSB Conversion Loss fr 8- 12.5 GHz 
and f_ 7- 13.5 GHz 
SSB Noise Figure f; 30 - 1000 MHz 
fra 8- 12.5 GHz 
f, 7- 14.5 GHz 
f; 1000-2000 MHz 
fa 8- 12.5 GHz 
fi 7- 15.0 GHz 
f; 2000 - 2500 MHz 
Isolation 
LtoR f. 7-15 GHz 
L tol f, 8-12GHz 
f; 7-14 GHz 
f, 14-15 GHz 


Conversion Compression fr level +4 dBm 





fp 1 = 10.00 GHz; fo = 10.01 GHz 


+15 dBm both at @ 6 dBm 
fi = 11 GHz 


Third Order Input Intercept Point 


Single Tone IM Suppression 
fL fr 
222 
4 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |!-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


fm 8 to 12.5 GHz @ —10 dBm 


WWW NY 
x x K KX K XK XK 
RWAHWDNDN W 





Absolute Maximum Ratings 


Operating Temperature..................2-0000 ee eeus -54°C to +100°C 
Storage TOMmperature |. ou ese a SR as a ee ew Eh ee es -65°C to +100°C 
Peak Input Power .............. 23 dBm max. at 25°C, 20 dBm max. at 100°C 
Peak Input Current at25°C... 0.0.20... 00... eee eee 100 mA DC 
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Outline Drawings 


M77 (MINPAC) 


0.062 R (1.58) 


NY PLACES 





(4.83) 0.095)(19- 16) 0.195+0,020 
yy : = “4 (4,950.51) 
ae ania - 
a pees A 0.018 +0.001 DIA PIN 
(3) PLACES 
(0.46) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


M77C (CONNECTORIZED) 














0.185 RF CONNECTOR 
} 4 (4.70) y SMA JACK 
+ — ta ©G9 fry PLACES) 
0.564 
(14.33) 
0 086 
cee 
0.746 
(18.95) 
(11.65) — PRODUCT 


|-_. lo 0.086 LABEL AREA 


/ 0.956 |! (2.18) 
MOUNTING HOLE 
0.116 (2.95) DIA THRU/ (24.28) 

(4 PLACES) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


Weight 
M77: 9 grams (0.32 0z.) max. 
M77C: 36 grams (1.2 oz.) max. 
MY77: 7.9 grams (0.28 oz.) max. 
MY77C: 20.0 grams (0.70 0z.) max. 


Outline Drawings Typical Performance at 25°C* 













MY77 (VERSAPAC) Conversion Loss Vs. LO Drive Isolation vs. Frequency 
+0.003 +0.08 0.062 (1.58) 10 
0.070") OF (1.78°9 4 RADIUS 2 
| : (4) PLACES 3 
DIA THRU é 
(4) PLACES PRODUCT E 20 
LABEL AREA : 














FR FREQUENCY - GHz 


CONVERSION LOSS - dB 


0.100+0.010 L-Port VSWR vs. Frequency 


(2.54+0.25) (12.95) (3.68) 
(3) PLACES 9 095 


4 1 : ieee 
0.190 380.03) 
(4.83) Ee a DIA PIN LO POWER - dBm 
eat (3) PLACES 
Conversion Loss vs. Frequency ; 
6 8 10 12 14 16 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 








VSWR 
rm 











Fe FREQUENCY - GHz 


IF = DC to 1000 MHz 
> 1000 to 2000 MHz 


R-Port VSWR vs. Frequency 





MY77C (CONNECTORIZED) 


PRODUCT 
LABEL 
AREA 












CONVERSION LOSS - dB 



















6 8 10 12 14 16 
FREQUENCY - GHz 





Conversion Loss vs. Output Frequency 





RF CONNECTOR 
SMA FEMALE 


















(3) PLACES S RF FREQUENCY - GHz 
aie, Gee ee 
(3. DIA. THRU (4) PLACES 
4) 3 I-Port VSWR vs. f, 

w 

s 
Te 

0.290 

AW 37) OUTPUT FREQUENCY - GHz 








Conversion Loss vs. RF Input Power 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


FREQUENCY - GHz 


Typical Two-Tone Performance 





CONVERSION LOSS - dB 











Fe = 10 GHz 


FL = 11 GHz at + 10 dBm 











INPUT POWER - dBm 


Isolation vs. Frequency 


20 








ISOLATION - dB 








F, FREQUENCY - GHz Typical Two-Tone Performance: f = 
1250 MHz, fp = 10.25 GHz + 1 MHz fp 
@ -10 dBm, Ti > fp, A = 11.5 GHz @ 
+10 dBm. Vertical scale = 10 dB/cm. 


“Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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WJ-M79/M79C 


DOUBLE-BALANCED MIXER 


LO 5TO 18 GHz 

RF 7TO 18 GHz 

IF DC TO 3000 MHz 

LO DRIVE +10 dBm (nominal) 








® HERMETICALLY SEALED 
@ LOW NOISE 


@ OPL VERSION AVAILABLE! (See Section 7) 


Guaranteed Specifications ' 


eel 


Characteristics Test Conditions 


SSB Conversion Loss 
and 
SSB Noise Figure 


fF, 6 to 17 GHz 
f 30 to 1000 MHz 


fp 7 to 16 GHz 

fp 5 to 18 GHz 

f, 30 to 2000 MHz 

f; 30 to 3000 Mtz f, > fp 


T 
f. 5 to 16 GHz 
fi 30 to 3000 MHz f = fr 


fp 16 to 18 GHz 
f, 13 to 18 GHz 
f, 30 to 3000 MHz 


Isolation f, 5to 14 GHz 
L to R . 
fp 14 to 18 GHz 
f, 8 to 18 GHz 
L to | 





f, 5 to 8 GHz 


Conversion Compression a het 1.0 dB | fp Level +4 dBm 


Third-Order Input +14 dBm fry = 13.00 GHz, fro = 13.01 GHz 
both at -6 dBm 
fe = 14 GHz 


Intercept Point 
Single Tone IM Suppression fr 8 to 13 GHz at -10 dBm 


f 





L R 
oe ee 
ce ae! 
3s. x-2 
3 x3 
3S «4 
4x3 
4x4 
5 #5 

Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The !-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 
Operating Temperature........ Peers S 
Storage Temperature....... WU N esa Rae bia oe de ES eat F100 
Peak Input Power ...... - ee eee .23 dBm max. at 25°C, 20 dBm max. at 100°C 
Peak Input Current at25°C...............00000. aes on .. 100 mA DC 
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2... . 54°C to +100°C 





Outline Drawings 


M79 (MINPAC) 


PRODUCT LABEL AREA 






0.062+0.020 





0200 (1.57+051) RADIUS 
(4) PLACES 
res 0.095 _ 9.560 
i241) [ (1422) | 0.018+0.0010 
= me! (0.46+0.02) DIA 
Cae (3) PLACES 
0.175 (4.45) 
0.215 (5.46) 
TYP 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


M79C (CONNECTORIZED) 


(22.55) PRODUCT LABEL 
AREA RF CONNECTOR 

SMA JACE (FEMALE) 

(3) PLACES 





0.760+0.010 





0.439 (19.30+0.25) (9.52) 
(11.15) MOUNTING HOLE 
(2) PLACES 2-56 UNC-2B THRU 
(4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Weight 


M79: 6 grams (0.21 oz.) max. 
M79C: 30 grams (1.06 oz.) max. 


Typical Performance at 25°C 


Conversion Loss vs. LO Drive Power. 


ft = 14 GHz 
6° 13 GHz 


fr 


CONVERS ION LOSS - dB 





Drive Level: The maximum recom- 
mended drive level is +13 dBm. This 
upper level has been established by the 
desire to avoid a serious increase in 
noise figure and a loss of isolation. 
Operation at +13 dBm is recommended 
to achieve best two-tone performance 
and best suppression of the intermodu- 
lation products. 


Conversion Loss vs. Frequency. 


CONVERSION LOSS - dB 





4 6 8 10 12 14 16 18 


CONVERSION LOSS - dB 





4 6 8 10 12 14 16 18 


LO = +10 dBm 
IF = 3500 MHz 
17k J 


CONVERSION LOSS - dB 





fp FREQUENCY - GHz 


R-Port VSWR 


Conversion Loss vs. Frequency 









=) 
wv 8 
nr 
S 
S10 
[+ 4 
ta 
=> 
8 INPUT f, = 1 GH os 
Mg INPUT ok rie f, FREQUENCY - GHz 
OUTPUT f,, = f, -f R 
7 R to (UP CONVERS ION) 
4 6 8 10 12 14 16 18 


FREQUENCY - GHz 









Conversion Loss vs. Input Power and 
Temperature 


CONVERSION LOSS - dB 
~ 





fh. = 14 GHz 


LO = +10 dBm 






fp FREQUENCY - GHz 


I-Port VSWR 


L.0. = +10 dBm 


ae 


— 
4 
ula 


ISOLATION - dB 


ISOLATION - dB 





fp FREQUENCY - GHz 





4 6 8 10 V4 14 16 18 
fl FREQUENCY - GHz 


L-Port VSWR 


1.0 a 
P oN 
= 2.0 
> 

L.O. = +10 dBm 
6 


y, 
3.0 
4 







FL FREQUENCY - GHz 
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WJ-M79H/M79HC 


DOUBLE-BALANCED MIXER 


LO 5TO 18 GHz 

RF 7 TO 18 GHz 

IF DC TO 3000 MHz 

LO DRIVE +20 dBm (nominal) 





@ HERMETICALLY SEALED 
@ HIGH THIRD-ORDER INTERCEPT POINT 
@ HIGH LEVEL 















e e e 1 e c=) 
Guaranteed a ica Outline Drawings 
SSB Conversion Loss fp = 7-15 GHz M79H (MINPAC) 
and f, = 6-15 GHz 
PRODUCT LABEL AREA 
SSB Noise Figure fy 30-1000 MHz 
fr = 7-16 GHz 
f, = 5-18 GHz 520 
f, = 30-2000 MHz 0.210 cise) 
| 
(5.33) 
f., = 7-16 GHz 
R 0.062+0.020 
f, = 5-18 GHz 0.280 (1570.51) RADIUS 
f, = 30-3000 MHz : e ae c, (4) PLACES 
a P ciea [cae 0.018+0.0010 
= 16-18 GHz a. (046-20.00) DIA 
_ (3) PLACES 
= 5-15 GHz Sa 2 
f = 30-3000 MHz 0.175 (4.45) 
0.215 (5.46) 
TYP 
Isolation 
f, = 5-14 GHz 
L to R Pe = 14-18 GH DIMENSIONS ARE IN INCHES (MILLIMETERS) 
fy i ’ + 010 (.25) UNLESS OTHERWISE SPECIFIED 
fp = 5-9 GHz 
Conversion Compression Poe =+15 dBm M79HC (CONNECTORIZED) 
P = +20 dBm 
LO 
B 0.888 
5 . Is aa aie aaa [ES ee sas RF CONNECTOR 
mM = Z 
R2 ‘ SMA JACE (FEMALE 
Third-Order Input both at -6 dBm é 4 FFF 3) PLACES 
Intercept Point fy = 14.0 GHz at 0) _ pg ; 
+ 56+0. > || 0.898 
20 dBm owt Lae ees 3 en 
VSWR a " or : Pa Nin | 
; f, = 13-18 GHz 0.760+0.010 abs 
L-Port ial L iz 
= 0.439 —-(19.30+0.25) (9.52) 
a 6 (e718 GHe ie, Nua 
-Port 5: fp = 7-1 Hz (2) PLACE E : 
|-Port ps fi, = 1-3.0 GHz iy MARES 
Notes: DIMENSIONS ARE IN INCHES (MILLIMETERS) 


: P : ; ee + 015 (.38) UNLESS OTHERWISE SPECIFIED 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 


unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. . 
2. Typical values are measured at 25°C and are not guaranteed. They are based on the average Weight 


ii ‘Gali: 
value measured at the specified condition M79H: 6 grams (0.21 oz.) max. 


Absolute Maximum Ratings M79HC: 30 grams (1.06 oz.) max. 
Operating Tempeératiire. 6... ce ee ee eee -54°C to +100°C 
Storage Temperature... 1. nc cw ee ee eben ewe ees -65°C to +100°C 
Peak Input Power ........... 24.7 dBm max. at 25°C, 20.7 dBm max. at 100°C 
Peak Input Current at 25°C... 0... 0.2 ee eee 100 mA DC 
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WJ-M80/Mso0Cc 


DOUBLE-BALANCED MIXER 


LO 3.5 TO 18 GHz 

RF 6TO 18 GHz 

IF DC TO 3000 MHz 

LO DRIVE +7 dBm (nominal) 





@ HERMETICALLY SEALED 


Guaranteed eae 


Characteristics Test Conditions 


SSB Conversion Loss fr = 6 to 16 GHz 
and 6.0 dB 8.0 dB f, =5Stol7 GHz 
SSB Noise Figure fy = 30 to 1000 MHz 
fa = 16 to 18 GHz 
7.0 dB 9.0 dB f, = 15 to 18 GHz 
fi = 30 to 1000 MHz 
fp = 6 to 18 GHz 
7.0 dB 9.0 dB f, = 3.5 to 18 GHz 
fi = 30 to 3000 GHz 


Isolation 
fp = 3.5 to 14 GHz 
L to R f, = 14 to 18 GHz 
f =9 to 18 GHz 
L to | f, = 3.5 to 9 GHz 
Conversion 


Compression tp Level +3 dBm 


Third-Order 
Input Intercept 


both at -10 dBm 
a 14 GHz 





Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The I-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature................ 2.0000 eee eens -54°C to +100°C 
Storage Temperature... 1.0.0.0... 0000.0 c cece -65°C to +100°C 
Peak Input Power ............. +23 dBm max. at 25°C, 20 dBm max. at 100°C 
Peak Input Current at25°C.. 0... ee eee 100 mA DC 


Weight M80: 6grams (0.21 oz.) max. 
M80C: 30 grams (1.06 oz.) max. 


= 13.01 GHz 





Outline Drawings 


M80 (MINPAC) 


PRODUCT LABEL AREA 






(1.57+0.51) 
(4) PLACES 


0.018++0.0010 
— (0.46+0.02) DIA 
(3) PLACES 
0.175 (4.45) 
0.215 (5.46) 
TYP 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


M80C (CONNECTORIZED) 







PRODUCT LABEL 
AREA RF CONNECTOR 
SMA JACE (FEMALE) 


7 (3) PLACES 


0.898 
(22.81) 





0.439 ~—-(19.30+0.25) (9.52) 
(11.15) MOUNTING HOLE 
(2) PLACES 2-56 UNC-2B THRU 
(4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


(continued) 
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Typical Performance at 25°C 


Conversion Loss vs. LO Drive Power 


CONVERSION LOSS - dB 


fp = 13.5 GHz @ -10 dBm 
fL = 12.0 GHz 
fl = 1.5 GHz 





of 2 ¢ A & & TFT 6 A 
LO POWER - dBm 


Conversion Loss 






CONVERSION LOSS - dB 


5 6 8 10 12 14 16 18 


CONVERSION LOSS - dB 





5 6 8 10 12 14 16 18 
RF FREQUENCY - GHz 


RF = 12.0 GHz 


me isa 


CONVERSION LOSS - dB 





| ino 4 PT 


0 0.5 1.0 1.5 2.0 25 3.0 
IF FREQUENCY - GHz 
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Isolation 


LO =+7 dBm 


ISOLATION - dB 





3 4 6 8 10 12 14 ~—s: 16 18 
LO FREQUENCY - GHz 


LO =+7 dBm 
125 


L-PORT VSWR 
wn 
So 


3 4 6 8 10 12 14 1 18 
LO FREQUENCY - GHz 











R-PORT VSWR 
ow 


6 8 12 14 16 18 


RF FREQUENCY - GHz 





IF = 2.0 GHz 
LO =+7 dBm 


I-PORT VSWR 





LO FREQUENCY - GHz 


ten sie 

ees 

nee 
eee 







1.5 


l-PORT VSWR 





2.5 


IF FREQUENCY - GHz 


Typical Two-Tone Intermodulation 
Performance 





fi = 1.0 GHz 

fay = 13.00 GHz at -10 dBm 
a 13.01 GHz at -10 dBm 

ie = 14 GHz at +7 dBm 

Vertical Scale is 10 dB/Div. 





WJ-IVIS8OL/* 
MSOLC 


DOUBLE-BALANCED MIXER 


LO 4TO 18 GHz 

RF 7TO 18 GHz 

IF DC TO 3000 MHz 

LO DRIVE +0 dBm (nominal) 








@ STARVED LO -0 dBm LO POWER 
@® HERMETICALLY SEALED 





Guaranteed Specifications! Outline Drawings 


Characteristics Test Conditions 


M80L (MINPAC) 
SSB Conversion Loss 
and 
SSB Noise Figure 


TR = 7 to 18 GHz 
FP =6 tol GHz 
Ff, = 30 to 1000 MHz 


PRODUCT LABEL AREA 








0.520 
Fp = 7 to 18 GHz 0.210 (S20) 
5.33 
f, =4 to 18 GHz as 
= 0.062-+0.020 
fi 30 to 3000 MHz is (1271051) RADIUS 
0.190 (7.11) (4) PLACES 
(4.83) 9.095 0.560 
Isolation 124) [ (1422) | 0.018+0.0010 
f _ A 15 GH = +2} pais (0.46+0.02) 
i= to Z ae i . (3) PLACES 
Ltr fe = 15 to 18 GHz 0.175 (4.45) 
0.215 (5.46) 
TYP 
f, =9 to 18 GHz DIMENSIONS ARE IN INCHES (MILLIMETERS) 
L to | , sh4601CHe + 010 (.25) UNLESS OTHERWISE SPECIFIED 
ie 
Conversion 
; fr Level -2 dBm 
Compression 





M80LC (CONNECTORIZED) 


Third-Order 
Input Intercept 


fry = 13.00 GHz, fro = 13.01 GHz 
both at -15 dBm 0.888 


(22.55) PRODUCT LABEL 
~ 0.444 
: AREA RF CONNECTOR 
fp 14 GHz at 0 dBm SMA JACE (FEMALE) 


0.064 FY (3) PLACES 











Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, a : 156025 e 0.898 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 0.474 0.403° [7] (22.81) 


pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 






0.760+0.010 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 0.439 (19.30+0.25) (9.52) 
fi iti MOUNTING HOLE 
value measured at the specified condition. eAPLACES 0-56 UNC-2B THRU 
(4) PLACES 
Absolute Maximum Ratings 
. ° fo) DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Operating Temperature.................. 00000 ee ee eee -54°C to +100 C + .015 (.38) UNLESS OTHERWISE SPECIFIED 
Storage Temperature... 0... 2... ee ee eee -65°C to +100°C 
Peak Input Power ................. +20 dBm at 25°C, 17 dBm max. at 100°C 
Peak Input Current at 25°C... 0.0... eee ee eee 100 mA DC 


Weight M80L: 5.0 grams 
M80LC: 20.0 grams 


(continued) 
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Typical Performance at 25°C 


Conversion Loss vs. LO Power 


CONVERSION LOSS - dB 


LO POWER - dBm 


Conversion Loss 


CONVERSION LOSS - dB CONVERSION LOSS - dB 


CONVERSION LOSS - dB 
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RF FREQUENCY - GHz 


fL>fr 
LO =0 dBm 











isolation 











BUEEPSE 


L-R 
i ae. Ca ely cane ae 
ay | item 

6 8 1618 

LO FREQUENCY - GHz 


ISOLATION - dB 


16 12 


L-PORT VSWR 





7 8 9 10 1t-12:143 14 16 16 17-18 
LO FREQUENCY - GHz 


R-PORT VSWR 


|- PORT VSWR 


9 10 11 12 13 14 15 16 17 18 
LO FREQUENCY - GHz 





15 


l-PORT VSWR 
ee 
oS 


iv 
on 





IF FREQUENCY - GHz 


Typical Two-Tone Intermodulation 
Performance 





Typical Two-Tone Intermodulation Per- 


formance: fi = 1.0 Griz. fry = 13.00 
GHz at -15 dBm, Fao = 13.01 GHz at 
-15 dBm. 1 = 14 GHz at O dBm. 
Vertical scale is 10 dB/Div. 


WJ-MY82/MY82C 


TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 
EL } 2 TO 18 GHz 


IF 0.03 TO 5 GHz 
LO DRIVE +13 dBm (nominal) 





@ HERMETICALLY SEALED 





Guaranteed Specifications’ Outline Drawings 


Min. Typ.” Max. Test Conditions MY82 (VERSAPAC) 

SSB Conversion Loss fp =2 to 18 GHz 0.062 (1.58) 
and 7.5dB | 9.0 dB |f, =2to 18 GHz 0.0709 p04 (178°9 0) a0 es 

SSB Noise Figure fy = 0.03 to 2 GHz (a) PLACES . PRODUCT 

i z= 


Characteristics 












LABEL AREA 


fp = 2 to 18 GHz 
8.0 dB 10.5 dB f, 210.18 GHz 
fi =2 to 5 GHz 


0.10020.010 r 
Isolation ‘ eae 0.095 (3.68) 
16 dB] 20dB f, =2 to 3 GHz (2.41) 400 
L to R LS | 
18 dB] 30 dB f, =3to 18 GHz ines 
L te 20 dB| 30dB fy =2to 18 GHz ; t (3) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
evel = sf + .015 (.38) UNLESS OTHERWISE SPECIFIED 
1.0dB fa L | 6 dBm 
f, Level = +13 dBm 


Third-Order Input +18 dBm 'R 1 = 60 ray: =6.01GHZ — Yg2c (CONNECTORIZED) 
Intercept Point oth at - m 
f, =8 GHz at +13 dBm | ae 
+19 dBm fp, = 15.0 GHz, fg = 15.01 GHz 7 t oon 
both at -3 dBm eS co) Pree Bi 
f, = 18 GHz at +13 dBm e ' | , 
ne wT Te 
mE 





Conversion 
Compression 





Notes: 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only 






unless otherwise specified. (3) PLACES 
2. Typical values are measured at 25°C and are not guaranteed. They are based on the average se 0.070°0.003 (176°) 
value measured at the specified condition. (3.68) DIA. THRU (4) sates 






Absolute Maximum Ratings 










Operating Temperature................. 0.000 ceeeeeae -54°C to +100°C Mit eee} | pet 0.195 an 
Storage Temperature ............... 0.00 cee ee eeeeuae -65°C to +100°C oe 
Peak Input Power .............. 26 dBm max. at 25°C, 23 dBm max. at 100°C 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Weight MY82: 7.9 grams (0.28 oz.) max. + .015 (.38) UNLESS OTHERWISE SPECIFIED 
MY82C: 20.0 grams (0.70 oz.) max. 
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WJ-M83/M83C 


TRIPLE-BALANCED MIXER 
(DOUBLE-DOUBLE) 


LO 2TO 18 GHz 

RF 1TO 18 GHz 

IF 0.03 TO 5 GHz 

LO DRIVE +13 dBm (nominal) 





@ HERMETICALLY SEALED 


Guaranteed Specifications 


Bice et oil Meet 


Characteristics Test Conditions 
SSB Conversion Loss 
and 
SSB Noise Figure 


fr =5 to 13 GHz 
f, =5 to 13 GHz 
fi = 0.03 to 2 GHz 


fr = 2 to 16 GHz 
f, =2 to 18 GHz 
f, = 0.03 to 4 GHz 


fp =2 to 18 GHz 
Ls aes 2 to 18 GHz 
f = 0.03 to 5 GHz 


fp = 1 to 18 GHz 
or 2 to 18 GHz 
f = 0.03 to 4 GHz 





Isolation 
16 dB 20 dB f, =2to 3 GHz 
L to R 18 dB 30 dB =3 to 18.GHz 
L to | 20 dB 30 dB f, =2to 18 GHz 


Conversion Compression 


1.0 dB fr Level +6 dBm 
fy Level +13 dBm 


+18 dBm fry = 6.0 GHz fao = 
6.01 GHz both at 
-3 dBm 
fp = 8 GHz at +13 dBm 
+19 dBm fry = 15.0 GHz ipo> 
15.01 GHz both at 
-3 dBm 
fi = 18 GHz at +13 dBm 
Notes: 


1. Measure in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Third-Order 
Input Intercept 


Absolute Maximum Ratings 


Operating Temperature... 5. i te een -5A°C to +100°C 
Storage Temperature... .....0.. 0... 2c eee ee eee -65°C to +100°C 
Peak Input Power .............. 26 dBm max. at 25°C, 23 dBm max. at 100°C 
Peak Input Current at 25°C... 0.0.0... cee ee ee 100 mA DC 
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Outline Drawings 


M83 (MINPAC) 


800 0.062 (1. 8) RADIUS 
(4) PLAC 


0.018+0.001 (0.46+0.03) 
DIA PIN 

(3) PLACES 

PRODUCT LABEL AREA 








ie ae 590 
(14.99) 
0.295 (7.49) 


0.195+0.020 (4.95+0.5) 


TO PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


M83C (CONNECTORIZED) 


x ye RF CONNECTOR 
MOUNTING SURFACE FEMALE SMA JACK 
(3) PLACES 
(1130) 74 






PRODUCT LABEL AREA 440. 
7 0.086 
(2.18) 


0.746+0.010 
(18.95+0.25) 


| 
0.956+0.010 


(24.28+0.25) (2.18) 


MOUNTING HOLE 
0.116 (2.95) DIA THRU 
(4) PLACES 






DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Weight 


M83: 12 grams (0.42 0z.) max. 
M83C: 40 grams (1.41 oz.) max. 


Typical Performance at 25°C 


Conversion Loss vs. LO Drive Power 
















FL<F 
ieee = 


of P| Y/ 
afore neh tt 
wl [AA] Rere-socue| | | | 
pt eel al | 
1 a 
7 eee sere 
7 {hee eee 
roe ee ae 


5 6 7 8 § 10 11 12 13 14 15 16 
LO DRIVE POWER - dBm 


CONVERSION LOSS - dB 


Drive Level: The maximum recom- 
mended drive level is +20 dBm. This 
upper level has been established by the 
desire to avoid a serious increase in 
noise figure and a loss of isolation. 
Operation at +20 dBm is recommended 
to achieve best two-tone performance 
and best suppression of the intermo- 
dulation products. 


Conversion Loss 





CONVERSION LOSS - dB 


12 4 #6 8 10 12 14 16 = 18 


CONVERSION LOSS - dB 





12 4 6 8 10 12 14 116 18 
RF FREQUENCY - GHz 


Conversion Loss 

















= 
CRE 
2 SS / 
_ 
za | AA ae 
oc 
Wd IF = 1.0 GHz \ 
ell | | | Lk 
S 

12 4 6 8 10 12 14 16 = 18 

RF FREQUENCY - GHz 

“= 9 
= FL<FR 7 
” 6 rm IF = 2.0 GHz 
w rn U 
SoU Lf A Sep 
Ble NEN 
“” \ age. tm ; 
a 8 : AY ire es 
> / NN 
CCT Eerie’ 
Oo 
o 9 


12 4 6 8 10 12 14 16 = 18 
RF FREQUENCY - GHz 





12 4 6 8 10 12 14 %16 = 18 
LO FREQUENCY - GHz 


L-Port VSWR 


eee STS se EY 
3(FL=2-8GHz@+13dBm| |_| |_| 


r-2 a 6 8 10 12 14 16 18 
LO FREQUENCY - GHz 


VSWR 





R-Port VSWR 


9[LO@+13dBm —ft x] | 
FL<FR ff SS 
IF =0.5GHz 


\ERawe 


IF =5.0 GHz I Fi FR 
IF=0.5GHz- (9 @+13 dBm 


12 4 6 8 10 12 14 16 ~ 18 
RF FREQUENCY - GHz 






>= 


—— 
a 
IF =5.0 GHz 





VSWR 
ww 


VSWR 





l-Port VSWR 


12 4 6 8 10 12 14 16 18 





5.0GHz_4 
F= 3.0GHz 





ice 4 6 8 10 12 14 16 = 18 
LO FREQUENCY - GHz 
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WJ-M83H/M83HC 
WJ-MY83H/MY83HC 


TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 


LO 
2 } 2.0 TO 18.0 GHz 


IF 0.03 TO 5.0 GHz 
LO DRIVE +20 dBm (nominal) 


@ MICROSTRIP PACKAGE WITH OPTIONAL 
CONNECTORS 
@ HERMETICALLY SEALED 


Guaranteed Specifications 


2 7 
Characteristics ming | Typ. | Max. Test Conditions 


SSB Conversion Loss 8.5dB 11.0 dB fp =? to 18 GHz 
and eS 
noire t) =2 to 18 GHz 
SSB Noise Figure f| =0.03 to 5 GHz 


Isolation 
L to. F 12dB | 16dB f; =2 to 3 GHz 
16 dB 28 dB f, =3 to 18 GHz 
L to | 20 dB 30 dB f, =2 to 18 GHz 


Conversion 1.0 dB fr level +17 dBm 
Compression f_ level +20 dBm 
Third Order Input +28 dBm fR1 = 6.0 GHz 
Intercept Point fR2 = 6.01 GHz 

Both at 0 dBm 

f; =8 GHz at +20 dBm 

+25 dBm fR1 = 14.0 GHz 

fR2 = 14.01 GHz 

Both at 0 dBm 

f, =18 GHz at+20 dBm 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only 
unless otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


SCGlGGe [AMG stUlC s cickias a ke eee ee a ewe wey Bh ee -65°C to +100°C 
Operating -Temiperatire ©.) fea ee ee be See es be 2 se ee -54°C to +100°C 
hit POWer 2 ae ee oh Pe a ea ee 27 dBm max. at 25°C 


21 dBm max. at 100°C 
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Outline Drawings 
M83H (MINPAC) 






0.018+0.001 (0.46+0.03) 
DIA PIN 

(3) PLACES 

PRODUCT LABEL AREA 


0.195+0.020 (4.95+0.5) 
(3) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


M83HC (CONNECTORIZED) 


es SUR hea RF CONNECTOR 
\ aoe neat 
\ =a 3) PLACES 
ft 6@)9 - OO) G 












0.746+0.010 
(18.95+0.25) 


| 

0.956+0.010 | bee 
ees 4 

(24.28+0.25) (0.48) 


MOUNTING HOLE 
0.116 (2.95) DIA THRU 
(4) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Weight 


WJ-M83H: 12 grams (0.42 oz.) 
WJ-M83HC: 40 grams (1.41 02.) 
WJ-MY83H: 7.9 grams (0.28 oz.) max. 
WJ-MY83HC: 20 grams (0.70 oz.) max. 


Outline Drawings 


MY83H (VERSAPAC) 










0.062 (1.58) 
0.970°0.003 (178.345) RADIUS 
-0.004 -0.10 
(4) PLACES 
DIA THRU 
(4) PLACES PRODUCT 


0.70 
0.100+0.010 (1.78) 
(2.54+0.25) (12.95) (3.68) 


(3) PLACES 9 ggg 


0.015+0.001 
{ (0.38+0.03) 

=== DIA PIN 

+} @ Laces 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


MY83HC (CONNECTORIZED) 


PRODUCT 


RF CONNECTOR 
SMA FEMALE 
(3) PLACES 


+0.003 +0.08 
0.070°0.008 (1.785 16) 


DIA. THRU (4) PLACES 












Wa) atin 
DO} ETE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 
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WJ-MY84/MY84C 


DOUBLE-BALANCED MIXER 


LO 1.8 TO 10 GHz 

RF 1.8 TO 10 GHz 

IF DC TO 1000 MHz 

LO DRIVE +9 dBm (nominal) 


@® HERMETICALLY SEALED 


Guaranteed Specifications. 


Characteristic Min | Typ.2 


: felon | a 
Conversion Loss fy = 1.8-6.0 GHz 
and f = 0.03-0.5 GHz 
SSB 6.5 dB 8.5 dB fp = 5.5-10.0 GHz 
Noise Figure FP = 5.0-10.0 GHz 
fi = 0.03-1.0 GHz 


Test Conditions 


Isolation 
f, =at R 30 dB 45 dB = 1.8-6.0 GHz 
ft, =at R 20 dB 30 dB f, = 6.0-10.0 GHz 
tT at | 18 dB 30 dB Ty. = 1.8-100 GHz 


Conversion Od fo tet as 

Compression nae R Ice " 

Third Order +11 dBm fry = 5.00 GHz -10 dB 

Input Intercept foo = 5.01 GHz -10 dB 
f = 5.5 GHz +9 dB 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The 1|-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature... . 2.0.0.2... 000000 cece eee -65°C to +100°C 
Storage Temperature... 00... ee -54°C to +100°C 
Peak Input Power .............. 23 dBm max. at osc. 20 dBm max. at 100°C 
Peak Input Current at25°C.. 0... ee 100 mA DC 


Weight MY84: 7.9 grams (0.28 oz.) max. 
MY84C: 20.0 grams (0.70 oz.) max. 


696 





Outline Drawings 


MY84 (VERSAPAC) 












0.062 (1.58) 

0.070°0.008 (i ed RADIUS 
DIA THRU i prance 

(4) PLACES PRODUCT 





LABEL AREA 


0.100+0.010 
(2.54+0.25) (12.95) (3.68) 
(3) PLACES 9 gg5 


(2.41) 


0.015-++0.001 
f« 0:38 0.09 
== DIAPIN 

LG 3) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


MY84C (CONNECTORIZED) 


PRODUCT 


RF CONNECTOR 
SMA FEMALE 
(3) PLACES 


+0.003 1 79°0. 08 


0.145_, | 5.10 »| — 0.070_9 o94 O10) 
(3.68) - 5% - DIA. THRU (4) PLACES 





0.290 
7 
wnt a 
0.400 


—— 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Conversion Loss vs. LO Drive Power Isolation Third-Order Intercept 


5.50 


a 
Oo 
Oo 


a 
oa 
Oo 


fR = 5.0 GHz 
= 500 MHz 
| 


~ 
Oo 
i=) 


ISOLATION - dB 


~ 
oi 
oO 


CONVERSION LOSS - dB 





co 
oO 
oO 


SoG 8 2 se 8 Meat ui 2 6M 
LO POWER - dBm 





Conversion Loss 
fr = 5.0 + 0.01 GHz at -10 dBm 

















ce 
Hae : _ ermal 
= 
co IF = 100 MHz = 
° im 3 ori = fl = 500 MHz 
> | LO+9 dBm 
Se 
S S 
ce 
Lu 
= RF eee GHz 
S 
VSWR 
: 24 ie <8 ey Be te 
INPUT FREQUENCY - GHz 
ce 
= | 
2 
© 
=a 
= 
© 
PA 
ce 
lw 
> 
= 
| oe | 
= 2 3 4 5 6 7 8 9 10 
LO FREQUENCY - GHz 
? § 4.8 6.92). 8 Ss 043 
INPUT FREQUENCY - GHz 
= oc 
} = 
a LO =+9 dBm > 
S INPUT = 50 MHz eS 
= | om | 
| es | Qa. 
rE o 
ce 
Lud 
> 
= 
©. 
oO 
, 2 & - E fF FF BB 8 4p 
IF FREQUENCY - GHz 
1.00 
co 
= 1.20 
g Se Hela volnc hf 2aletl ee ap 
5 = 1.40 / 
: : mal a 
= - 
:" or 
Lu 
> as 
= 1.80 Ae 
: PSST 
2.00 





9 (ET Wilts inacens Gn 
00 20 40 60 80 1.00 1.20 1.40 1.60 


IF FREQUENCY - GHz 00 .10 20 30 40 50 .60 .70 80 90 1.00 
IF FREQUENCY - GHz 
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WJ-M85/M85C 


WJ-MY85/MY85C 


DOUBLE-BALANCED MIXER 


LO 
EL } 2 TO 18 GHz 


IF DCTO 1000 MHz 
LO DRIVE +7 dBm (nominal) 


@ DC COUPLED I-PORT 
@ HERMETICALLY SEALED 


Guaranteed Specifications | 


Characteristics Min, Typ.2 Max. 
SSB 
Conversion Loss 7.0 dB 9.0 dB 
and 
SSB 
Noise Figure 
8.5 dB 10.5 dB 

Isolation 

LtoR 22 dB 30 dB 

L to | 15 dB 20 dB 

R to | 20 dB 
Conversion 


Compression 


1.0 dB 
1.0 dB 


Third Order 
Input 
Intercept Point 


Notes: 


+10 dBm 
+10 dBm 


Test Conditions 


f, 3-15 GHz 
fp 4-14 GHz 
f DC to 1000 MHz 
ie 18 GHz 
fp 2- 18 GHz 


R 
f; DC to 1000 MHz 


fy 216 GHz 
ip 18 GHz 
fp 2-18 GHz 


f 5.5 GHz 
fr level + 1 dBm 


fy 14.5 GHz 
fp 15.0 GHz 
fr level +3 dBm 


fRy 5.0 GHz 
fro 5.01 GHz 
Both at -10 dBm 


f, 5.5 GHz, +7 dBm 


fro 15.01 GHz 
Both at -10 dBm 


f, 14.5 GHz, +7 dBm 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature................. 0200 eee eee -54°C to +100°C 
Storage Temperature... .. 0... 0... 0. ee ee ee es -65°C to +100°C 
Peak Input Power .............. 23 dBm max. at 25°C, 20 dBm max. at 100°C 
Peak Input Current at25°C... 0.0.0.0... 0. eee 100 mA DC 
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Outline Drawings 


M85 (MINPAC) 





0.800 0.062 (1.58) RADIUS 
(20.32) (4) PLACES 
0.590 ere 








0.018+0.001 (0.46+0.03) 
DIA PIN 

(3) PLACES 

PRODUCT LABEL AREA 


0.195+0.020 (4.95+0.5) 


| (3) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


M85C (CONNECTORIZED) 


MOUNTING SURFACE 1.128 RF CONNECTOR 
(28.65) FEMALE SMA JACK 
(3) PLACES 


0.445 0.187 (4.75) wpe . De 
) eae ca 









564 
PRODUCT LABEL AREA i 
0.086 
TYP ’ (2.18) 
| oes 
» 0.746+0.010 
(18.95++0.25) 
| 
0.956+0.010 - 
(24.28+0.25) (2.48) 


MOUNTING HOLE 
0.116 (2.95) DIA THRU 
(4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Weight 
M85: 12 grams (0.42 oz.) max. | 
M85C: 40 grams (1.41 oz.) max. 
MY85: 7.9 grams (0.28 oz.) max. 
MY85C: 20.0 grams (0.70 oz.) max. 


Outline Drawings Typical Performance at 25°C* 


MY85 (VERSAPAC) Conversion Loss vs LO Power Level Up Conversion Loss 
0.062 (1.58 
0.070'0. 003 (4.78°9 40) RADIUS 















(4) PLACES 
PRODUCT 


DIA THRU 
(4) PLACES 


CONVERSION LOSS - dB 
CONVERSION LOSS - dB 





0.100+0.010 (1.78) 
(2.54++0.25) (12.95) (3.68) 
(3) PLACES 0.095 2 4 6 8 10 12 14 16 18 
(2.41) LO POWER - dBm RF FREQUENCY - GHz 
0.015+0.001 
0.190 (038:-0.03) 
(4.83) (3) PLACES Conversion Loss Isolation 


-5 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


MY85C (CONNECTORIZED) 


PRODUCT 


ISOLATION - dB 





2 4 6 8 10 12 14 16 18 

















2 ea 

S ie 

S S 

= 

; vvV => oS 

Me eres ye} 5 = 
U/W AN 7.37 = 





2 4 6 8 10 12 14 16 
RF FREQUENCY - GHz RF FREQUENCY - GHz 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 





Conversion Loss over Temperature VSWR 


-4 


1 
oa 









- AP IF 1 GHz 14 <t, | 
ow 6 oN al 4.0 
LZ] MM? By 
4 [og 
2 -] —_ 3 
=) ; al & 3.0 
KG +100°C Se 
Ww _g L Ras 
=> fe} 
BE ae) AIAN a 
- be deed oe eo he SWMAL 
-10 1.0 
2 4 6 8 10 12 14 ~=—s«-«16 18 2 4 6 8 10 12 14 16 18 


RF FREQUENCY - GHz 


*Typical performance applies to the MINPAC™ 
model and does not necessarily reflect the 


performance of the VERSAPAC® model. 0 200 400 600 800 1000 1200 1400 1600 1800 2000 
FREQUENCY - MHz 
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Typical Performance at 25°C* (Cont.) 


| Port Bandwidth 


IF FREQUENCY — MHz 
2000 1000 0 1000 2000 Characteristic Suppression (dBc) Test Condition 


ZERES2 eee 
ae aSGuie 









Single Tone Input Input 
IM -5 dBm -10 dBm 

























S CP CEC ERT r x it fo 2.0 GHz -10 dB 
piftiet tie h) ihe p20 GHz -10 dBm 
So We les etna ae ae 2% 2 f, 2.6 GHz +7 dBm 
Cts Aes ee ees aoe 
x 
co A, a 
RF FREQUENCY - GHz 5 x 4 
6 M53 
GO x5 
Insertion Loss with DC Driven |-Port 
: 1 x7 
iy ere ed aed Cee 5 x : fp 2.6 GHz -10 dBm 
" 4 A eit + Z : ms fy 2.0 GHz +7 dBm 
CASRN ba 
= é Pe eeboele eon NEGATIVE IN 4 . 7 
Ree hee See eee: 
eee ees <6 
; L-Port Input at 0 dBm Reese apo 
8 
; LO Se GHz : 
0 
Characteristic Output Power 
= + Harmonics of fy, R-Port 1-Port Test Conditions 
- , 
6 ~ 2 fF 
g i. 3%, 
ee. awit f, 2 GHz @+7 dBm 
| cians ae 
LO FREQUENCY - GHz F ; ns 
L 
Third-Order Intercept Input yak 
im 
‘a9 fp Ghz @ +7 dBm 
Ks FP 
Af, = 35 06m 


fi, - 29 dBm - 20 dBm 
24: - 35 dBm <-60 dBm f, 9 GHz @+7 dBm 





fry 15.00 GHz at -10 dBm 


f Z 15.02 GHz at -10 dBm ‘Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
LO 14.5 GHz at 7 dBm performance of the VERSAPAC® model. 


Vertical Scale is 10 dB/Div. 
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WJ-M86/Ms86C 


DOUBLE-BALANCED MIXER 


LO 3.5 TO 18 GHz 

RF 6TO 18 GHz 

IF DC TO 3000 MHz 

LO DRIVE +7 dBm (nominal) 





@ HERMETICALLY SEALED 
@ DC COUPLED IF 


1 
Guaranteed J 
fp = 6 to 16 GHz 


| 8.0dB | f, =Stol/ GHz 
f; = 30 to 1000 MHz 


Characteristics Test Conditions 
SSB oe Loss 
SSB oe Figure 
fp = 16 to 18 GHz 


ee 15 to 18 GHz 
i= 30 to 1000 MHz 


9.0 dB 


fp =6 to 18 GHz 
9.0dB | f, =3.5 to 18 GHz 
f, = 30 to 3000 MHz 








Isolation 
Py = 3.5 to 14 GHz 
L to R f, = 14 to 18 GHz 
f =9 to 18 GHz 
L to | f, = 3.5 to 9 GHz 
COnMAESION fp Level +3 dBm 
Compression 


Third-Order 
Input Intercept 


+10 dBm both at -10 dBm 
i 14 GHz 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Katings 
Operating Temperature. ............ 0... eee ee ees 
Storage reiiperawre-... 6 i GS we eb Wee we Powe dee ee 


Peak Input Power .............. 23 dBm max. at 25°C, 20 dBm max. at 100°C 


Posk Input Currentat2o-C. 2. oc. 2c vk fawads Ueend wer eves. 


Weight M86: 6 grams (0.21 oz.) max. 
M86C: 30 grams (1.06 oz.) max. 
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Outline Drawings 


M86 (MINPAC) 
PRODUCT LABEL AREA 





0.062 RADIUS 


0.280 
0.095 a 


ey pi fo ml 
—_— : 


(1.6) 
(4) PLACES 


0.018+0.001 DIA 
05 


0.195+0.020 


(54.0.5) (3) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


M86C (CONNECTORIZED) 


RF CONNECTOR 
SMA JACK (FEMALE) 
(3) PLACES 





0.424 
(10.8) 
(2) PLACES 


ne 0.770+0.010 


(19.640.3) MOUNTING HOLE 


2-56 UNC-2B THRU 
(4) PLACES 











| | 0,064 0.760+0.010 
(1.6) (19.3+0.3) 





0.375 (2) 
(9.5) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Conversion Loss vs. LO Power Isolation VSWR 






LO =+7 dBm 
co 
SS 
= S 
= 
R < 
[ow ] oO o 
a 
z 2 = 
=) > 
oe = 
w 34 6 8 0 12 4 #6 8 § 
5 LO FREQUENCY - GHz = 
oO 
fR = 13.5 GHz @ -10 dBm 
fl = 1.5 GHz 
O° 2929 - 3 988 6 Fe B10 415 
LO POWER - dBm LO = +7 dBm 
a IF FREQUENCY - GHz 
= 
> 
— }. ‘ 2 
o Typical Two-Tone Intermodulation 
Performance 
~ 
bx > | 
2 
So 
ad 
= 
—4 
wn 
Cc 
Lu 
> 
= 
oO 
oO 
ce 
5 6 ge bag 49 4 6 8 = 
RF FREQUENCY - GHz o 
S 
Conversion Loss PF 
f = 1.0 GHz 
= Fry = 13.00 GHz @ -10 dBm 
Z fao = 13.01 GHz @ -10 dBm 
= f, = 14 GHz @ +7 dBm 
| | 
a Vertical Scale is 10 dB/Div. 
= 
= 
(an) 
= IF = 2.0 GHz 
0 0.5 if 45 oo 36 30 LO =+7 dBm 
IF FREQUENCY - GHz = 
L 
= 
c 
So 
a 





LO FREQUENCY - GHz 


CONVERSION LOSS - dB 





5 6 8 10 12 14 16 18 
RF FREQUENCY - GHz 
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WJ-M87/M87C 
WJ-MY87/MY8&7C 


TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 
id 0.5 TO 19 GHz 


IF 0.03 TO 5.0 GHz 
LO DRIVE +13 dBm (nominal) 








@ HERMETICALLY SEALED 





Guaranteed Specifications | Outline Drawings 


Characteristics in| Typ.2 ae Test Conditioné Mis7 (MINPAC) 
fR 1.0 to 18.0 GHz 0.800 ——>= nae ) RADIUS 
f,_ 0.5 to 18.0 GHz : & 


f) 0.03 to 3.0 GHz 







SSB Conversion Loss 
and 
SSB Noise Figure 


fr 0.5 to 18.0 GHz 
f; 0.5 to 18.0 GHz 


f; 0.03 to 4.0 GHz 0.195+0.020 (4.95+0.5) 
(3) PLACES 


0.018+0.001 (0.46+0.03) 
DIA PIN 

(3) PLACES 

PRODUCT LABEL AREA 
fr 0.7 to 19.0 GHz 
fj, 0.5 to 19.0 GHz 
f; 0.03 to 5.0 GHz 

































Isolation 
L-R f; =0.5 to 3.0 GHz 
f=3.0 to 19.0 GHz DIMENSIONS ARE IN INCHES (MILLIMETERS) 
L-| f; =0.5 to 19.0 GHz 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 010 (.25) UNLESS OTHERWISE SPECIFIED 
Conversion 
Compression 
fR at 5 GHz 1.0 dB fR level +8.0 dBm 
f;_ level +13.0 dBm 
fR at 15 GHz 1.0 dB fR level +9.0 dBm M87C (CONNECTORIZED) 
f;_ level +13.0 dBm 
fpi1=8.0 GHz, 1p2=5.01 GHz MOUNTING SURFACE _ a / / Hes 
both at -6.0 dBm a 3) PLACES 
Third-Order Input e 1 satis A ae: 
eualeasa pene f=7.0 GHz at +13.0 dBm he a at 
niereer fR1=15.0 GHz, fR2=15.01 GHz j 
both at -6.0 dBm 
f,.=18.0 GHz at +13.0 dBm Se 
PRODUCT LABEL AREA 0. r 
Notes: ie 0.086 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only [0489 a. ue 
. . . E e -. 
unless otherwise specified. 0.919 (11.66 ot wee | 0.746+0.010 
2. Typical values are measured at 25°C and are not guaranteed. They are based on the average (e822) | eee 
value measured at the specified condition. 
7 , 0.956+0.010 
Absolute Maximum Ratings A 7a 284025)'' Oe 
; MOUNTING HOLE 
Operating Temperature... ...........0 0200 e eee eens -5A4°C to +100°C 0116 295 DIA THRU 
) 
Storage Temperature . 2.0... wc ee we ee be ee ee OR eee Ss -65°C to +100°C 
e - DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Peak Input Power .............. 26 dBm max. at 25 C, 23 dBm max. at 100°C Rete ee Greco ae i PECIEEES 


Weight M87: 12 grams (0.42 oz.) max. MY87: 7.0 grams (0.28 oz.) max. 
M87C: 40 grams (1.41 0z.) max. MY87C: 20.0 grams (0.70 oz.) max. 
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Outline Drawings 


MY87 (VERSAPAC) 












0.062 (1.58) 

0.070" vy (. 78° Hy a RADIUS 
DIA THRU 0. (AF PUACES 

(4) PLACES PRODUCT 


0.100:+0.010 | 
(2.54-+0.25) (12.95) (3.68) 
(3) PLACES 9 95 


0.190 : 
Tq places 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


MY87C (CONNECTORIZED) 
PRODUCT 






(3) PLACES 


E 0.070') 08 (1 78°) ) 


DIA. THRU (4) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C* 


Conversion Loss vs. LO Drive Power 


CONVERSION LOSS - dB 


16 ine 
8 


LO DRIVE pve: Bm 


Conversion Loss vs. 
Frequency LO @ +13 dBm 


co ~ Oo 


CONVERSION LOSS - dB 


wo 
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1,000 3,000 5,000 7,000 9,000 12,000 15,000 
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CONVERSION LOSS - dB 


1,000 3,000 5,000 7,000 9,000 12,000 15,000 
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= 9 
S 
S 10 
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fr FREQUENCY — MHz 
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° 7 
5 
a 8 
ce 
> 
29 
oO 
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1,000 3,000 5,000 7,000 9,000 12,000 —«18,000 
fp FREQUENCY — MHz 








18,000 





18,000 





18,000 





18,000 


Conversion Loss vs. 
Frequency LO @ +13 dBm 


on 


a ee 
ivan 


~ 


Mi 
nel wee 
| FAI ME ae 


CONVERSION LOSS - dB 





1,000 3,000 5,000 7,000 9,000 12,000 15,000 18,000 
RF FREQUENCY — MHz 


_ 


_ 


CONVERSION LOSS - dB 





12 
1,000 3,000 5,000 7,000 9,000 12,000 15,000 18,000 
RF FREQUENCY — MHz 


L to R Port Isolation vs. Frequency 


ISOLATION - dB 





8 10 12 
FREQUENCY - GHz 


L to | Port Isolation vs. Frequency 


ISOLATION - dB 





10 12 
FREQUENCY - GHz 


“Typical performance applies to the MINPAC™ model and does not necessarily reflect the 


performance of the VERSAPAC® model. 
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Typical Performance at 25°C* (Cont.) 


R to | Port Isolation vs. Frequency 


ATT TTT TET 
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CATT 
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R-Port VSWR vs. Frequency 
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R-Port VSWR vs. Frequency VG eee, ee 
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1-Port VSWR vs. Frequency 


Lo <Rf 





6 8 10 12 
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10 
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*Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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l-Port VSWR vs. Frequency 


K\ Red 
Ve 








IF=3 GH 
a IF=2 GHz 


6 8 10 12 
LO FREQUENCY - GHz 


TTR 
TACIT 
VN Wet 
PN 












7 9 13 
LO FREQUENCY. - 'GHe 


Typical Two-Tone Intermodulation 


R 3.9990 Giz SPAN 5 Miz/ RES Bd 30 kiz W .O3 


REF ~31 die 10 dB/ 


ATTEN 10 dB GP MUITO 


Typical Two Tone Intermodulation 
Performance 

f} = 2.0 GHz 

fp = 5.0 GHz + 5.0 MHz @-6.0 dBm 
f; = 7.0 GHz @+13.0 dBm 

Vertical Scale = 10.0 dB/cm 


Typical Performance at 25°C (Cont.) 


Characteristics Test Conditions 


fi 0.0dBm | -20.0dBm f, = 500 MHz at +13.0 dBm 
2 fi -34.0dBm | -15.0dBm 
StL -20.0 dBm | -39.0 dBm 
4fL -48.0dBm | -32.0dBm 





SFL -43.0dBm | -47.0dBm 













fL -7,0 dBm 


-17.0 dBm f= 2.0 GHz at +13.0 dBm 
2, -25.0 dBm | -13.0 dBm 
3 fp -19.0 dBm 
af, -38.0 dBm 
5 fp -29.0 dBm 


“17.0 dBm 
-24.0 dBm 


fL f) = 9.5 GHz at +13.0 dBm 


2fL 
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WJ-M88/M88sC 
WJ-MY88/MY88sC 


TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 


LO 
rp {2 TO 18 GHz 


IF 1TO8 GHz 
LO DRIVE +13 dBm (nominal) 


@® HERMETICALLY SEALED 
@ WIDEBAND IF 1 TO 8 GHz 
® OPL VERSION AVAILABLE! (See Section 7) 





Guaranteed Specifications 


SSB Conversion Loss 
and 
SSB Noise Figure 


Test Conditions 





fr 2 to 10 GHz 
f 1 to 8 GHz 


fr 10 to 18 GHz 
f 10 to 18 GHz 
f 2 to 8 GHz 


fr 10 to 18 GHz 
f, 2 to 10 GHz 
f 2 to 8 GHz 


Isolation 
LtoR 15 dB 28 dB f, 2 to 18 GHz 
L to | 16 dB 32 dB f, 2 to 18 GHz 
Conversion 


Compression 


ip level +7 dBm 
1.0 dB fp level +13 dBm 


fp 4=6.0 GHz, fro=6.01 GHz 
+18.5 dBm both at -3 dBm 
is 10 GHz at +13 dBm 
+22 dBm fR4=l 50 GHZ, fao=l 501 GHz 
both at -3 dBm 
fl = 18 GHz at +13 dBm 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only 
unless otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Third-Order Input 
Intercept Point 


Absolute Maximum Ratings 


Operating Temperature... ..........0 0000 ee eee eee ees -54°C to +100°C 
Storage Temperature .. 2... we ee te eee -65°C to +100°C 
Peak Input Power .............. 26 dBm max. at 25°C, 23 dBm max. at 100°C 


Weight Ms3: 12 grams (0.42 oz.) max. 
M88C: 40 grams (1.41 oz.) max. 
MY88: 7.9 grams (0.28 oz.) max. 


MY88C: 20.0 grams (0.70 oz.) max. 
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Outline Drawings 


Mss (MINPAC) 


0.062 (1.58) RADIUS 
ye (4) PLACES 


0.018+0.001 (0.46+0.03) 
DIA PIN 

(3) PLACES 

PRODUCT LABEL AREA 


0.590 
(14.99) 









0.195+0.020 (4.95+0.5) 
~ h @) PLACES 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 010 (.25) UNLESS OTHERWISE SPECIFIED 


M88sC (CONNECTORIZED) 








MOUNTING 1.128 RF CONNECTOR 
pod (28.65) FEMALE SMA JACK 
(3) PLACES 
0.187475) aed aARA OF 












PRODUCT LABEL AREA 





0.459 
0.918 (11-66) 0.746+40.010 
(23.32) (18.95-+-0.25) 








| 
0.956+0.010 
0.086 


(24.28+0.25) (2.18) 


MOUNTING HOLE 
0.116 (2.95) DIA THRU 
(4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


Outline Drawings 


MY88 (VERSAPAC) 


0.062 (1.58) 


0.003 /; 70.08 
0.070") dog (1-78"p “i 


DIA THRU 
(4) PLACES 












0.100:40.010 | 
(2.54+0.25) (12.95) (3.68) 
(3) PLACES 9 og 


(2.41) 


0.015+0.001 
(0.38+0.03) 


est DAPIN 
+ @ places 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


MY88C (CONNECTORIZED) 


PRODUCT 
LABEL 


0.590 


RF CONNECTOR 
SMA FEMALE 
(3) PLACES 


+0.003 0.08 
0.070°0.08 (1.78°5 *h) 


DIA. THRU (4) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C* (Cont.) 


Drive Level 


Fpr2 GHz F, ed FR 


— 
ee ae 


PK Fprl0 GHz F.<F, 


CONVERSION LOSS - dB 





_ LO POWER - dBm 


Drive Level: The maximum recom- 
mended drive level is +20 dBm. 





CONVERSION LOSS - dB 


CONVERSION LOSS - dB 


CONVERSION LOSS -dB 


LO POWER - dBm 


Conversion Loss vs. Frequency, 
LO @ +13 dBm 


CONVERSION 
LOSS - dB 





FR FREQUENCY - GHz 


a ee 
TAL LARS eae 
SPN eae 

| a a 

aw is a 


CONVERS ION 
LOSS - dB 





Eb? 4 6 8 10 12 14 16 18 


CONVERSION 
LOSS - GB 





CONVERSION 
LOSS - dB 





za 

2g 

"n , g 

wn 1F=2.0 GHz 

33 - “— 1F26.0 GHz 

oo 1F=8.0 GHz 





8.0 


CONVERSION 
LOSS - dB 


, 1F=5.0 GHz . 
OFF <FR IF=7.0 GHz 
2 


72 
o 


Fe FREQUENCY - GHz 


Upconversion 
(Conversion Loss) LO @ +13 dBm 


pe 
| apy 


Cs 


LSB OUTPUT 


CONVERSION 
LOSS - dB 





Four FREQUENCY - GHz 


Conversion Loss vs. Freqeuncy & 
Temperature LO @ +13 dBm 





8.0 IF*2 GHz 


CONVERSION 
LOSS - @B 


Fa FREQUENCY - GHz 


“Typical performance applies to the MINPAC™ model and does not necessarily reflect the 


performance of the VERSAPAC® model. 
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Typical Performance at 25°C * (Cont.) 


Conversion Loss vs. Freqeuncy & R-Port VSWR LO @ +13 dBm I-Port VSWR vs. Frequency 
Temperature LO @ +13 dBm LO @ +13 dBm 


Xi 


FL AT #13 dBm “ 


a 
[—) 


CONVERSION 
LOSS - @B 
go ‘ 
°o 
+ 
R 
oO 





6 
Fa FREQUENCY - GHz 


Isolation vs Frequency 


LO POWER @ +13 dBm 
L-R 
oS Shel 


10 py -- J, 









FL FREQUENCY - GHz 


ISOLATION - dB 













Fys2 GHz LO POWER = +15 dBm R-1 ISOLATION 
Fi> Fe 





12 14 
2 4 6 8 bo 2 & 6 868 Fo FREQUENCY -GHz 


Fe FREQUENCY - GHz 
Characteristics Test Conditions 


L-Port VSWR 





fi = 2 GHz at +13 dBm 





F, FREQUENCY - GHz 


R-Port VSWR LO @ + 13 dBm 4fL 


f) = 4.5 GHz at +13 dBm 


f =9 GHz at +13 dBm 


f_ = 4 GHz at +13 dBm 





Fp FREQUENCY -GHz 


*Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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Typical Performance at 25°C 

Ch ne S : Test Conditions 
ere eeicbeicaa (all downconversions) 

Single Tone Input | Input Input 

IM 0 dBm -5 dBm -10 dBm 


fm fL 
1x1 
1x2 
2x2 
3x2 
3x 1 
3x3 
—4xi 
4x3 
4x4 
5x 1 
5x2 
5x3 
5x4 


fR = 2.0 GHz 
fy = 4.1 GHz at +13 dBm 


1x1 
1x3 
1x4 
1x5 
2x 1 
2x2 
2X3 
2x5 
3X2 
3x3 
3x4 
3x5 
4x4 
4x5 


fR = 4.1 GHz 
f, = 2.0 GHz at +13 dBm 





1x 1 
1x2 
2x3 
2x4 
3x5 


fR = 18 GHz 
f= 10.1 GHz at+13 dBm 


1x1 
2x 1 
3x2 
4x2 
5x3 


fR = 10.1 GHz 
f, = 18 GHz at +13 dBm 
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WJ-M88H M88HC 
WJ-MY88FH/MY88HC 


TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 
RL } 2. TO 18 GHz 


IF 2TO8 GHz 
LO DRIVE +21 dBm (nominal) 





@ HERMETICALLY SEALED 
@® HIGH COMPRESSION POINT 
@ OPL VERSION AVAILABLE! (See Section 7) 





Guaranteed Specifications Outline Drawings 


Characteristics Typ? | Max Test Conditions M88H (MINPAC) 
uk 0.800 ——— 01062 (1 58 RADIUS 


cS (20.32) | (4 
SSB 7.5dB |10.0dB | fg 2to 10 GHz | a 
Conversion Loss fL 2 to 18 GHz a.s90 | ! | = 
and f| 2 to 8 GHz | i (7.49) . 0.0180.001 (046-003) 
SSB 
i fa (3) PLACES 
Noise Figure 8.0 dB 10.5 dB fR 10 to 18 GHz ee a PRODUCT LABEL AREA 
fi 2 to 18 GHz 
The 10-3 GRAZ . 


Isolation - 
LtoR 15 dB 28 dB fy. 2 to $6 GHz os 
L to | 17 dB 32 dB f; 2 to 18 GHz 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 
fR level dBm +17 (14.0 GHz) 
1.0 dB f; level dBm +21 ( 18.0 GHz) 
M88HC (CONNECTORIZED) 


FR 1 =6.0 GHz, fR2=6.01 GHz MOUNTIN 1.128 RF CONNECTOR 
Third-Order +26 dBm both at 0 dBm Sd wae oe va @PLACES. 
Input Intercept f, = 8 GHz at 20 dBm 0.445 0.187 (4.75) mag 
Point +24 dBm fR1=14.0 GHz, fr2=14.01 GHz 
both at 0 dBm 
f; = 10 GHz at+ 20 dBm 4,33) | 
0 | J , 





















Conversion 
Compression 











Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only 
unless otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 





| 
0.956++0.010 | 


(24,28+0.25) oie 
Absolute Maximum Ratings MOUNTING HOLE 
Operating TGniperauire. . os ia ee a ok es oe ed ee -54°C to +100°C ee 
LOTAGG TENIPRERTEN OS ie ees uid ee sig). a ape ae odd oe eco -65°C to +100°C 
Peak Input Power .............. 27 dBm max. at 25°C, 24 dBm max. at 100°C » O18 (38) UNLESS OTHERWISE SPECIFIED 


Weight M88H: 12 grams (42 oz.) max. 
M88HC: 40 grams (1.41 0z.) max. 
MY88H: 7.9 grams (0.28 oz.) max. 
MY88HC: 20.0 grams (0.70 oz.) max. 
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Outline Drawings 
MY88H (VERSAPAC) 


0.062 (1.58) 
RADIUS 
(4) PLACES 


PRODUCT 





+0.008 /, 79*0.08 

0.070" ppg (| Bo) 
DIA THRU 
(4) PLACES 











0.100+0.010 é 
(2.54+0.25) (12.95) 
(3) PLACES 9 ggg 


(2.41) 


0.015+0.001 

3 1 pete 
(4.83) eee ae Gy ee 

f (3) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


MY88HC (CONNECTORIZED) 


PRODUCT 
LABEL 
0.070 
tame | (1.78) 
0.590 : 04 
(14.99) 5 4 






(3) PLACES 


0.10 
(12.95) DIA. THRU (4) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


0.070°0.003 (1.78°9 $8) 


Typical Performance at 25°C* 


Drive Level 


CONVERSION LOSS - dB 
So 





13 
14 15 16 17 18 19 20 21 22 23 24 25 
LO DRIVE POWER - dBm 


Drive Level: The maximum recom- 
mended drive level is +24 dBm. 


Conversion Loss vs Input Frequency 
Lo @+21dBm 
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23 4 5 6 7 8 9 10 11 12 13 14 15 16 
RF FREQUENCY - GHz 


CONVERSION LOSS - dB 





2 3 4 5 6 TFT 8 9 10 11° 12 
RF FREQUENCY - GHz 


Conversion Loss vs Input Frequency 


Lo @+21dBm 
Ta 


5 


dd 


AY ANAL 


co 


CONVERSION LOSS - dB 
~ 





TS 
TINGE 
Ll iil 


9 10 11 12 13 14 15 16 17 18 
RF FREQUENCY - GHz 


9 
5 6 7 8 
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2 
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Oo 

a” 

oc 

Ww 

> 

= 

(ow) 

oO 

23 4 56 7 8 9 101112 13 14 15 16 17 18 
RF FREQUENCY - GHz 

a aed FROM R PORT 
= 2.0 GHz @0 dBm 
% 

i=) 
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= 
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” 

cc 

Ww 
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= 

oO 

oO 





1 
4 5 6 7 8 9 1011 12 13 14 15 16 17 18 
OUTPUT FREQUENCY - GHz 


Isolation vs Frequency 


LO FREQUENCY - fe 


—_ 
[=] 


"CRA 


40 


ISOLATION - dB 





23 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
RF FREQUENCY - GHz 


*Typical performance applies to the MINPAC™ mode! and does not necessarily reflect the 


performance of the VERSAPAC® model. 
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Typical Performance at 25°C* (Cont.) 


L-Port VSWR @ + 21 dBm 





30:1 5-345 67 8 “ETETETECRTETETEIET 
LO FREQUENCY - GHz 


R-Port VSWR Lo @ + 21 dBm 


UATE ZA 











; i. anh aT 
Bort f <a 
mr 





5: 
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
RF FREQUENCY - GHz 





3:1 
8 9 10 11 #12 #13 «#14 «15 «16 «12 ~=«18 
RF FREQUENCY - GHz 





5:1 
2 3 “ 5 6 7 8 9 10 11 12 13 14 15 16 
RF FREQUENCY - GHz 





RF FREQUENCY - GHz 


I-PORT VSWR 


2.5:1 
23 45 6 


@ +21 dBm 





7 8 9 10 1112 13 14 15 16 17 18 
LO FREQUENCY - GHz 





2.5:1 
2345 6 


Characteristics 


7 8 9 10 11 2131418 16 17 18 
LO FREQUENCY - GHz 


Output Power 


+.5 dBm 
-10 dBm 
-11.5 dBm 
-26.7 dBm 
-24.5 dBm 


-7.7 dBm 
-19.5 dBm 
-15.7 dBm 


-28.5 dBm 


-9 dBm -8./ dBm 
-11.7 dBm -11.7 dBm 





*Typical performance applies to the MINPAC™ model and does not necessarily reflect the 


performance of the VERSAPAC® model. 
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Test Conditions 


f= 2 GHz at +20 dBm 


f,_ = 4.0 GHz at +20 dBm 


f_ = 8 GHz at +20 dBm 








WJ-M89/M89C 
WJ-MY89/MY89C 


TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 





IF 1TO8 GHz 
LO DRIVE +10 dBm (nominal) 





@® HERMETICALLY SEALED 
e WIDEBAND IF 1 TO 8 GHz 


Guaranteed et sec cee 


SSB 7.5 dB 10.0 dB 
Conversion Loss 
and 
SSB 
Noise Figure 8.0 dB 10.5 dB 


Characteristics Test Conditions 


fp 2 to 10 GHz 
f, 2 to 18 GHz 
f 1 to 8 GHz 


fp 10 to 18 GHz 
f, 2 to 18 GHz 
f; 2 to 8 GHz 


Isolation 

L to R 15 dB 28 dB te 2 to 18 GHz 
L to | 16 dB 32 de fy 2 to 18 GHz 
Conversion 


Compression fp level +4 dBm 


Third-Order Input 
Intercept Point 


fry = 6.0 GHz, fro = 6.01 GHz 
both at —6 dBm 
f, = 10 GHz at +10 dBm 


= 15.01 GHz 


+18.5 dBm 


both at —6 dBm 
= 18 GHz at +10 dBm 





Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only 


unless otherwise specified. 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 


value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature............. 20000 e eee eee eee ee -5A°C to +100°C 
Storage.Temperature ... . 6 cc ei ce ewe wee we ee ee ee -65°C to +100°C 
Peak Input Power .............. 26 dBm max. at 25°C, 23 dBm max. at 100°C 
Weight M89: 12 grams (0.42 oz. ) max. 


M89C: 40 grams (1.41 oz.) max. 
MY89: 7.0 grams (0.28 oz.) max. 
MY89C: 20.0 grams (0.70 oz.) max. 
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Outline Drawings 
M89 (MINPAC) 


<=) —— 0. 2 f) RADIUS 
(20.32) a 


0.590 
(14.99) 








0.018+0.001 (0.460.03) 
DIA PIN 
(3) PLACES 


PRODUCT LABEL AREA 





0.195+0.020 (4.95++0.5) 
~ | (3) PLACES 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 


M89C (CONNECTORIZED) 


ee ll Lesh 
_/* PLACES 















0.746+-0.010 
(18.95+0.25) 





| 
0.956++0.010 | 
(24.28+0.25) (2.18) 


MOUNTING HOLE 
0.116 (2.95) DIA THRU 
(4) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Outline Drawings Typical Performance at 25°C * 


MY89 (VERSAPAC) : : 
Conversion Loss vs. LO Drive Power 

0.062 (1.58) 

RADIUS 


oor’ (17a) (4) PLACES 
6.0 


-0.004 















DIA THRU 
(4) PLACES PRODUCT 
LABEL AREA co 
= 
n 8.0 
ra) 
a | 
= 
oe o 10.0 
0.100-+0.010 (1.78) 2 
(2.54+0.25) (12.95) (3.68) fa 
(3) PLACES 9,095 S 12.0 
=< 
ae 0.015-+0.001 © 
.O19+0. 
0.38+0.03 14.0 
(483) 4 o3zs00 1 3 56 7 9 WN 2B 


— (3) PLACES LO POWER - dBm 


DIMENSIONS ARE IN INCHES (MILLIMETERS) i. ‘ e 7 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED Drive Level: The maximum recommended drive level is 


16 dBm. This upper level has been established by the desire 
to avoid a serious increase in noise figure and a loss of isola- 
MY89C (CONNECTORIZED) tion. Operation at 16 dBm is recommended to achieve best 
PABEL two-tone performance and best suppression of the inter- 


AREA 
modulation products. 







(3) PLACES 
+0.003 /4 79*0.08 


DIA. THRU (4) PLACES 


CONVERSION LOSS - dB 





“o 7? 3 5S 7 9 NN 2 


DIMENSIONS ARE IN INCHES (MILLIMETERS) LO POWER - dBm 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 





CONVERSION LOSS - dB 





1 3 5 7 g WW 18 
LO POWER - dBm 


*Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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Typical Performance at 25°C* (Cont.) 


Conversion Loss vs. LO Drive Power 


CONVERSION LOSS - dB 





0 1 3 5 7 g 11 13 
LO POWER - dBm 


Conversion Loss vs. Frequency, LO Power @ +10 dBm 
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0 
12 4 6 8 10 12 14 #=+.(16 18 
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CONVERSION LOSS - dB 


8.0 





CONVERSION LOSS - dB 


—b 
= 
S&S 


ale 


CONVERSION LOSS - dB 


me) 

= 

Se 
= 


1 2 4 6 8 10 12 #14 «2416 ~~ = 18 


Conversion Loss vs. Frequency and Temperature, LO Power @ +10 dBm 


[oo ae (ae ee eee ee 
Pe JP 


CONVERSION LOSS - dB 





6 8 10 12 
Fp FREQUENCY - GHz 





CONVERSION LOSS - dB 


"12 4 #6 8 0 12 14 #16 18 
Fp FREQUENCY-GHz 


*Typical performance applies to the MINPAC™ model and does not necessarily reflect the 


performance of the VERSAPAC® model. 
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Typical Performance at 25°C *(Cont.) 


Conversion Loss vs. Frequency and 
Temperature, LO Power @ +10 dBm 





2 4 6 8 10 12 14 #«%\+16 18 
Fr FREQUENCY — GHz 


CONVERSION LOSS — dB 


Up Conversion Loss vs. Output Frequency 












LO Power @+10 dBm 

S 4.0 

; mr | 
S 60 

EuN 
® 80 VA AED ant Bt 
io \ 
= LSB OUTPUT ‘Fi = 2 GHz (I-PORT) as 
> 10.0 IN 

oc 0 2 4 6 8 10 12 14 #16 18 


Fourput FREQUENCY 


Isolation vs. Frequency 


LO POWER @+10 dBm 


ISOLATION - dB 





2 4 6 8 10 12 14 #=+‘16 18 
F, FREQUENCY - GHz 


R -1 ISOLATION 
LO POWER + 10 dBm 


RF POWER -5 dBm 


ISOLATION - dB 





2 4 6 8 0 12 4 6 18 
Fp FREQUENCY - GHz 


*Typical performance applies to the MINPAC™ model and 
does not necessarily reflect the performance of the 
VERSAPAC® model. 


Conversion Loss vs. Input Power and Temperature 


CONVERSION LOSS - dB 





ae a 0 2 4 6 8 10 12 
RF INPUT POWER - dBm 





LO POWER @ +10 dBm 
F, = 13 GHz 
= 18 GHz 
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CONVERSION LOSS - dB 
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Typical Performance at 25°C * (Cont.) 


Conversion Loss vs. Input Power and Temperature (cont.) 





ce 
So 
2 2 
© 8 
= eB 
S C 
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RF INPUT POWER - dBm aa 
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L-Port VSWR vs. Frequency RF INPUT POWER - dBm 





2 4 6 8 10 12 14 16 18 
F, FREQUENCY - GHz 


R-Port VSWR vs. Frequency, LO Power @ +10 dBm 





2 4 6 8 10 12 14 16 =~ 18 "2 4&4 6 8 10 12 14 #16 + 18 
Fp FREQUENCY - GHz Fp FREQUENCY- GHz 
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S 3.0 
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2 4 6 8 10 12 14 #16 ~~ «18 “2 4&4 6 8 0 12 1 «16 ~ «18 








2 4 6 8 10 12 14 «16 += 18 “2 4 #6 8 10 #12 #14 «2416 ~ «18 
FR FREQUENCY -GHz Fa FREQUENCY - GHz 
1.0 
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> e 
7 i a ee ae 
10 2 4 6 8 10 12 #14 «#16 + «18 
Fp FREQUENCY - GHz Fp FREQUENCY -GHz 


*Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 


720 


Typical Performance at 25°C * (Cont.) 











: Characteristic Suppression (dB) 
l-Port VSWR vs. Frequency, LO Power @ +10 dBm Single Tone Input 
IM —5 dBm Test Conditions 
fR ft 
1 xX 1 fp = 2GHz 
1 xX 2 fl = 4.1 GHz at 
> xX 2 +10 dBm 
ar rT | a | 
F, FREQUENCY - GHz ea 
3X 38 
4 xX 1 
4 X 3 
4 XxX 4 
5 xX 1 
5 xX 2 
5 X 3 
14 5 X 4 
F, FREQUENCY - GHz 
1 xX 1 fp = 4.1GHz 
1 X 3 f, = 2.0 GHz at 
1 xX 4 +10 dBm 
1 xX 5 
2 X 1 
2 X 2 
2. & 3 
2 xX 5 
3X 2 
3X 3 
3 xX 4 
3 xX 5§ 
4 xX 4 
4 xX § 
1 xX 1 fp = 18 GHz 
1 X 2 f, = 10.1 GHz at 
2 xX 3 +10 dBm 
2 xX 4 
3 xX 5 
1 XxX 1 fp = 10.1 GHz 
2 xX 1 F, = 18 GHz at 
3 xX 2 +10 dBm 
4 X 2 
5 xX 38 
Typical Performance at 25°C (continued) 
Characteristic Output Power 
Harmonics of f,_ R- Port 1-Port Test Conditions 
FL f, = 2GHzat 10 dBm 
2, 
3p 
af, 
5 fp 
fy f, = 4.5 GHz at +10 dBm 
2, 
3 fp 
af, 
fL f, = 9 GHz at +10 dBm 
2, 
*Typical performance applies to the MINPAC™ model and fp f, = 4GHz at +10 dBm 


does not necessarily reflect the performance of the oT 
VERSAPAC® model. | L 
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Typical Performance at 25°C (Cont.) 


LO Power =+10. dBm into L-Port 
fouT = 2 to 18 GHz at R-Port 








1-Port 
| Input (GHz) 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 
fl (GHz) 
2.0 LSB -- --- -- XXX 6.91 XXX 7.29 6.48 7.60 10.02 
USB 6.60 XXX 6.92 6.64 6.40 6.74 7.03 7.95 8.88 9.76 
2.5 LSB~ -- -- = a XXX 7.01 7.42 7.25 7.75 8.32 
USB 7.04 6.23 6.31 6.84 6.30 6.65 7.34 7.43 8.78 9.78 
3.0 LSB 6.04 o- o -- 6.27 XXX 7.30 7.55 XXX 9.53 
USB 7.09 6.67 XXX 6.33 6.62 6.51 7.39 7.58 7.46 9.90 
3.5 LSB 6.21 “- a o “- 6.51 XXX 7.46 7.98 9.72 
USB 7.48 6.90 5.83 5.96 6.37 7.05 7.12 7.69 7.68 9.58 
4.0 LSB 6.77 6.07 a — “+ 6.27 7.55 XXX 8.40 9.55 
USB 7.27 6.31 5.57 XXX 6.43 7.15 7.24 6.88 8.02 9.63 
4.5 LSB 7.00 6.35 “ -- -- o 6.64 7.80 XXX 9.65 
USB 6.77 6.33 5.91 5.48 6.47 6.94 7.62 6.96 8.02 9.81 
5.0 LSB 7.89 7.69 6.50 os - -- 6.75 7.87 8.45 XXX 
USB 6.01 5.51 6.02 5.91 XXX 7.35 6.73 7.20 7.76 8.94 
5.5 LSB 7.58 8.16 6.43 os “- o- -- 7.05 8.74 9.69 
USB 5.89 5.52 6.20 6.54 6.03 7.19 7.04 7.28 8.21 8.87 
6.0 LSB 7.19 7.62 7.76 6.12 o --- -- 6.95 8.68 10.22 
USB 6.39 5.99 6.09 6.61 6.77 XXX 7.29 7.26 7.38 9.45 
6.5 LSB 6.68 7.10 7.86 5.57 “- o o- -- 7.72 10.95 
USB 5.87 6.08 6.35 6.53 7.02 6.37 7.16 7.72 7.40 9.25 
7.0 LSB 5.97 6.69 7.27 7.81 6.46 o- -- o- 7.73 10.64 
USB 6.43 6.22 6.64 6.82 6.20 6.90 XXX 7.00 7.97 9.42 
7.5 LSB 6.15 6.08 6.70 7.38 6.79 a o- a -- 9.32 
USB 6.53 6.97 6.60 6.90 6.54 6.99 7.33 6.89 7.84 9.99 
8.0 LSB 6.16 5.75 6.18 6.34 6.61 6.42 --- --- -- 9.50 
USB 6.68 6.99 6.95 6.03 6.97 7.18 6.71 XXX 8.42 10.51 
8.5 LSB 6.78 6.32 6.11 6.66 6.81 6.43 a - -- 
USB 7.42 6.95 7.40 6.95 7.30 7.89 7.13 7.18 8.58 
9.0 LSB 6.68 6.19 5.81 6.08 5.67 6.15 6.13 - -- 
USB 6.96 7.08 6.34 7.10 7.39 7.01 7.62 7.80 XXX 
9.5 LSB 6.76 6.33 6.16 6.11 6.54 6.80 6.38 - 
USB 7.25 7.72 7.12 7.32 7.64 7.08 7.66 8.21 
10.0 LSB 6.62 6.38 6.15 5.94 6.30 5.88 6.34 5.89 
USB 7.50 6.46 7.22 7.39 6.89 7.56 8.09 8.88 
10.5 LSB 7.29 6.74 6.34 6.05 6.41 6.85 7.15 6.41 
USB 7.97 7.07 7.59 7.67 7.08 7.45 8.08 - 
11.0 LSB 7.30 6.65 6.66 6.14 6.10 6.57 6.41 6.71 6.46 
USB 6.50 7.20 7.36 6.92 7.51 7.84 8.62 --- -- 
11.5 LSB 7.66 7.41 6.89 6.58 6.37 6.64 7.33 7.69 7.13 
USB 7.30 7.70 7.81 7.32 7.53 8.13 -- a o- 
12.0 LSB 7.62 7.25 6.82 6.71 6.26 6.17 6.75 6.43 7.33 7.97 
USB 7.39 7.29 6.94 7.51 7.86 8.66 oo o- -- = 
12.5 LSB 7.89 7.28 7.54 7.01 6.64 6.39 6.79 7.38 8.01 8.40 
USB 7.63 7.72 7.34 7.48 8.19 = -- - -- o- 
13.0 LSB 6.69 7.41 7.22 6.81 6.88 6.44 6.45 6.93 7.11 8.90 
USB 7.61 7.04 7.57 7.83 8.51 -- — --- - - 
13.5 LSB 7.50 7.83 7.32 7.44 7.14 6.96 6.84 6.82 8.01 9.42 
USB 8.18 7.30 7.52 8.10 -- -- a --- — -- 
14.0 LSB 7.90 6.52 7.49 7.30 6.86 6.99 6.91 6.89 7.95 8.80 
USB 7.71 7.57 7.89 8.47 os ao “- = oe 
14.5 LSB 8.40 7.40 7.83 7.36 7.68 7.54 7.31 7.39 7.77 9.49 
USB 8.23 7.84 8.05 o- = “- “ - “+ “- 
15.0 LSB 8.51 7.42 6.46 7.46 7.34 7.30 7.65 7.46 7.87 9.38 
USB 8.79 8.10 8.49 o- -- -- --- -- -- - 
15.5 LSB 8.93 7.84 7.28 7.78 7.54 7.80 7.99 7.39 7.91 9.29 
USB 9.11 8.35 “+ -- --- --- -- = -- - 
16.0 LSB 8.27 7.60 7.30 6.47 7.76 7.74 7.82 7.90 7.94 9.55 
USB 9.49 8.80 -- --- -- --- -- - -- 
16.5 LSB 9.09 7.98 7.71 7.36 7.85 7.74 7.92 7.83 7.77 = =9.01 
USB 10.18 -- “6 6s BS = = ag ce 
17.0 LSB 9.19 7.20 7.48 7.48 6.73 7.96 8.06 7.53 8.39 9.13 
17.5 LSB 9.63 7.74 8.21 7.77 7.55 7.97 7.82 8.00 8.15 9.13 
18.0 LSB 9.62 7.83 7.23 7.59 7.52 6.88 7.93 8.09 8.02 9.78 
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WJ-M93/M93C 
WJ-MY93/MY93C 


TRIPLE-BALANCED (DOUBLE-DOUBLE)? 
MIXER | 
TO } 2 TO 18 GHz 


IF 0.03 TO 4 GHz 
LO DRIVE +10 dBm (nominal) 





@ HERMETICALLY SEALED 
@ OPL VERSION AVAILABLE! (See Section 7) 





BS e@ e 1 e oo 
Guaranteed Specifications Outline Drawings 
Characteristics | Min. Typ.2 Max. Test Conditions M93 (MINPAC) 
SSB Conversion Loss 7.5dB | 10.0dB | fg 2-10GHz | vA (PLACES 
and f, 2-14 GHz 
SSB Noise Figure f, 0.03 - 4 GHz , 






8.0dB |11.0dB } fR=10- 18 GHz 


0.018+0.001 (0.46+0.03) 
DIA PIN 


f, 6+ 18 GHz 0.195+0.020 (4.95+0.5) | (3) PLACES 
f, 0.03 - 4 GHz I (3) PLACES PRODUCT LABEL AREA 


Isolation 
LtoR 15 dB 29 dB f, 2-18 GHz 
L to | 16 dB 34 dB f, 2-18 GHz 





Conversion Compression 


fa, =6.0 GHz M93C (CONNECTORIZED) 


128 RF CONNECTOR 
65) FEMALE SMA JACK 





(3) PLACES 


both at -6 dBm MOUNTING SURFACE Iie 


1.0 dB fp level = +4 dBm 
Zz DIMENSIONS ARE IN INCHES (MILLIMETERS) 
fy level = +10 dBm + 010 (.25) UNLESS OTHERWISE SPECIFIED 
f, =8 GHz at 


Third-Order Input 
Intercept Point 
+14 dBm 
+10 dBm 1130) [Es 7 
fp 1= 15.0 GHz 
feo =15.01 GHz | : 7 
+18 dBm both at -6 dBm ate, |] Pow 
fy = 18 GHz at os es ee 
+10 dBm | ame — 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only 
unless otherwise specified. MOUNTING HOLE 
Pp 0.116 (2.95) DIA THRU 
2. Typical values are measured at 25°C and are not guaranteed. They are based on the average (4) PLACES 
value measured at the specified condition. 


1 
(28 
eo) 








Notes: 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings + 015.(.38) UNLESS OTHERWISE SPECIFIED 
Operating Temperature.................0.00ccceeeaes -~54°C to +100°C 
Storage Temperature ................. 0c ee eee eee eee ~65°C to +100°C 
Peak Input Power .............. 26 dBm max. at 25°C, 23 dBm max. at 100°C 


Weight 193: 12 grams (0.42 02.) max. | MY93: 7.9 grams (0.28 oz.) max. 
M93C: 40 grams (1.41 0z.) max. MY93C: 20.0 grams (0.70 oz.) max. 
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Outline Drawings 


MY93 (VERSAPAC) 











0.062 (1.58) 
0,070°0.003 (i Tena) RADIUS 
-0,004 \'-/8_9 10 eae 
DIA THRU (4) 
(4) PLACES PRODUCT 


0.100:+0.010 
(2.54+0.25) 
(3) PLACES 9 095 


(2.41) 
=—— DIA PIN 
TD @piaces 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 


MY93C (CONNECTORIZED) 
PRODUCT 


(3) PLACES 













+0.08 
0.145 0.07070 008 (178° 5) 
(3.68) DIA. THRU (4) PLACES 
fren (al a Py 






SL fe e}H 0.290 
PCA ZEE FA 0.195 7737) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


724 


CONVERSION LOSS — dB 


Typical Performance at 25°C* 


Drive Level: 


Conversion Loss vs. Frequency, LO Power @ +10 dBm 





1 2 4 6 8 10 12 14 16 18 


CONVERSION LOSS - dB 





1 2 4 6 8 10 12 14 16 18 





CONVERSION LOSS — dB 


1 2 4 6 8 10 12 14 16 18 


CONVERSION LOSS — dB 





2 4 6 8 10 12 14 16 18 


CONVERSION LOSS — dB 





2 4 6 8 10 12 4% 16 18 
Fp FREQUENCY — GHz 


CONVERSION LOSS — dB 





2 4 6 8 0 12 #4 «+46 18 
Fp, FREQUENCY — GHz 


‘Typical performance applies to the MINPAC™ model and does not necessarily reflect the 


performance of the VERSAPAC® model. 


The maximum recommended drive level is 16 dBm. This upper level 
has been established by the desire to avoid a serious increase in noise figure and a 
loss of isolation. Operation at 16 dBm is recommended to achieve best two-tone 
performance and best suppression of the intermodulation products. 


Typical Performance at 25°C 


Isolation vs. Frequency, LO Power @ +10 dBm L-Port VSWR vs. Frequency 





S 
LO POWER 
S +10 dBm 
= +7 dBm 
s 
f=] 
2 
2 4 6 8 0 #12 4 6 18 
F, FREQUENCY - GHz 
2 4 6 8 1 12 #14 16 83618 
F, FREQUENCY — GHz I-Port VSWR vs. Frequency, LO Power @ +10 dBm 


R-Port VSWR vs. Frequency, LO Power @ +10 dBm 





2 4 6 8 10 12 14 16 18 
2 4 6 8 10 12 14 16 18 


VSWR 





2 4 6 8 10 12 14 16 18 


VSWR 





VSWR 





2 4 6 8 10 12 14 16 18 





F, FREQUENCY — GHz 


VSWR 





2 4 6 8 10 12 14 16 18 





2 4 6 8 10 12 14 16 18 
Fp FREQUENCY — GHz 


*Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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WJ-M133-°X’/ 
MI133C-*X°" 


IMAGE REJECT MIXER 


LO 
= } 6.0 TO 18.0 GHz 


IF 4TO500 MHz 
LO DRIVE +10 dBm (nominal) 


@ HERMETICALLY SEALED 

@ OCTAVE BANDWIDTH IF’s' 

@ INTEGRATED MOUNTING HOLES 

@ AVAILABLE WITH FIELD REPLACEABLE 
CONNECTORS 

Guaranteed Specifications’ 


Characteristics pomin | Tye8 | Ma Test Conditions 


SSB Conversion Loss 8.0 dB 9.0 dB frp 6 to 15 GHz 
and fF, 6 to 15 GHz 
SSB Noise Figure fF 4 to 500 MHz 
8.5 dB 9.5dB fp 6 to 18 GHz 
Ty 6 to 18 GHz 
fi 4 to 500 MHz 

Image Rejection* 15 dB 20 dB fr 6 to 8 GHz 
fe 6 to 18 GHz 
f 4 to 500 MHz 

lsolation 

L to R 20 dB 30 dB f, 6 to 18 GHz 
L to | 20 dB 35 dB f, 6 to 18 GHz 


Notes: 

1. Denote frequency band desired by replacing ‘’X"’ with the appropriate dash number. Options 
10-20 (-1), 20-40. (=-2), 40-80 (-3), 80-160 (-4), 100-200 (-5), 160-320 (-6) MHz IF’s are 
available. Other wideband IF’s are available from 4 to 500 MHz. 

2. Measured in a 50-ohm system with nominal LO drive and downconverter application only un- 
less otherwise specified. 

3. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 

4. Greater image rejection may be obtained by selection. 

5. The two each 50-ohm terminations are not supplied. 








Absolute Maximum Ratings 


Operating Temperature. ............. 0.00. eee eee eee -5A°C to +100°C 
wiOImed TOMIALUNe . iC os yo as Vie ee is ie ee eee -65°C to +100°C 
PEAK (HEE POW OS! 6 64 kb os Ole Se wk als ke eee oe wee oe +17 dBm max. 
Peak tapout Current at 26.0. eos oe hee feat pce oe ee wee a 50 mA DC 


Weight M133-"X": 50 grams (1.76 oz.) max. 
M133C-""X": 60 grams (2.11 oz.) max. 
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Schematic Diagram 


5 20-OHM 
TERMINAL 





fp In —®L_JR 
CREATES AN IF<@—| | —P CREATES AN IF 
ofa st feof of 





NOTE: THE UNUSED PORTS MUST BE TERMINATED WITH 50 OHM LOADS. 5 


Outline Drawings 


M133-"X"" 


PRODUCT 


100 (2.54) DIA. THRU 
LABEL AREA LACES 


P 
R 2-56 SCREW 







ak 
aa 0.085 (2.16) 
(5) PLACES 
(6.86) 0.015 +0,001/ 
0.225 0.480 0,000 DIA. PIN 
(5.72) (12.19) (0.38 +0.025/ 
REF. REF. “0,000) 
(5) PLACES 
0.465 
(11.81) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


M133C-""X"" 


0.930 
(23.62) 
| 
















(9.53) 
| 0.500 
(5) PLACES (12.70) 
0.250 0.070! 0.790 — 
oe si (20.07) PRODUCT 
. LABEL 0.250 
AREA 6.35) 
0.480 
12.19) 
REF 
A 0.135 
(16. 76) ~—— (1.78) (3.43) 





0.270 0.100 (2.54) DIA. 0.855 
(6.86) 0.465 THRU (21.72) 
>| (11.81) (6) PLACES 
siirory FOR 2-56 SCREW 
|e 4 ONS 
FIELD REPLACEABLE 
0.480 RF CONNECTOR 
(12:19) FEMALE SMA JACK 
0.225 (5) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Conversion Loss vs. Frequency 


dB 


CONVERSION LOSS 





6 7 8 9 


10 11 12 13 14 15 16 
RF FREQUENCY ~ GHz 


17 18 






rh 
aon 


IMAGE REJECTION - dB 


Goo 2-81 -9 


10 11 12 13 14 
RF FREQUENCY - GHz 


15 16 17 18 


Isolation 


SOLATION - dB 


~ 4§ 


8 


9 


wo 9) 
LO FREQUENCY - GHz 


13 14 


15 


16 





17 18 
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WJ-M333/M333C 


QUADRATURE IF MIXER 


LO 
- : 6.0 TO 18.0 GHz 


IF DCTO500 MHz 
LO DRIVE +10 dBm (nominal) 





@® HERMETICALLY SEALED 
@ INTEGRATED MOUNTING HOLES 


@ AVAILABLE WITH FIELD REPLACEABLE 
CONNECTORS 








1 
Guaranteed Specifications Schematic Diagram 
2 sh RF QUADRATURE 
Characteristics Typ. Max. Test Conditions HYBRID 
R 
SSB Conversion Loss 8.0 dB 9.0 dB fp 6 to 15 GHz 
and f, 6 to 15 Griz 
SSB Noise Figure f DC to 500 MHz 
8.5 dB 9.5 dB fp 6 to 18 GHz TERMINAL 





Te 6 to 18 GHz 
fi DC to 500 MHz 


Image Rejection 15 dB 20 dB fr 6 to 8 GHz 
f 6 to 18 GHz 
f, DC to 500 MHz 


50 OHM TERMINATION 
(NOT SUPPLIED) 





Isolation 
L to R 20 dB 30 dB f, 6 to 18 GHz : |,LJ—> |, our 
L to | 20-6 35 dB f, G6 to 18 GHz 

f, IN 
L 

Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only un- isda sli FOR IF OUTPUTS 
less otherwise specified. Applies only for IF recombination errors of +0.4 dB in amplitude 
match and +2 dB degrees in quadrature phasing. The I|-Port frequency range extends to DC 2. ee 
for phase detection pulse modulation, or attenuator applications, I-Port VSWR degrades from i ee oe 


a 50-ohm system at low IF frequencies. 
2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature... ........... 0.000 cece eee -54°C to +100°C 
Storage Temperature .........0 0... 2 cee eee ee ee eee -65°C to +100°C 
Peak mat POWer ooo Se ond a yo ahiaeree ee bine ew Sunes +17 dBm max. 
Peak input Current at 25 C. .... 466.454.0025 obey suGveaa¥ ds 50 mA DC 


Weight M333: 50 grams (1.76 oz.) max. 
M333C: 60 grams (2.11 0z.) max. 
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Outline Drawings 


M333 


PRODUCT 0.100 (2.54) DIA. THRU 
LABEL AREA (6) PLACES 
FOR 2-56 SCREW 





ryt 
ae 0.085 (2.16) 
(3.43) |] (6) PLACES 


0.015 +0.001/ 
0.225 0.480 0.000 DIA. PIN 
(5.72) (12.19) (0.38 +0.025/ 
REF. REF. -0.000) 

(5) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 
























M333C 
0.930 
(23.62) Hee 
0.500 
(5) PLACES be 
0.250 0.070} 0.790 soa 
(6.35) (1.78) | (20.07) PRODUCT 
Tes be LABEL 0.250 






N46 41-4) 


miltzor 


CNY AY 





0.660 0135 & 
(16.76) (1.78) (3.43) 0.375 
(9.53) 
0.270 0.100 (2.54) DIA. 
(6.86) 0.465 THRU (21.72) 
(11.81) (6) PLACES 
FOR 2-56 SCREW 


FIELD REPLACEABLE 
RF CONNECTOR 
FEMALE SMA JACK 

0.225 (5) PLACES 

(5.72) 

REF. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Conversion Loss vs. Frequency Isolation 


CONVERSION LOSS _ dB 





6 7 8 9 10 11 12 13 14 15 16 17 18 7 8 9 10 11 12 13 14 15 16 
RF FREQUENCY - GHz LO FREQUENCY - GHz 
15 
+20 
oS 
= 
iw 
wd 25 
= 


ww 
Oo 


6 7 8 9 10 11 12 13 14 15 16 17 18 
RF FREQUENCY - GHz 





18 
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WJ-MZ5010/ 
MZ5010C 


TRIPLE BALANCED (DOUBLE-DOUBLE) 
MIXER 
at 2.0 TO 26.0 GHz 


IF 1.0TO 15.0 GHz 
LO DRIVE +10 dBm (nominal) 


@® HERMETICALLY SEALED 
e WIDEBAND 





Specifications! Outline Drawings 


Characteristics Test Conditions MZ5010 


























i e PRODUCT 0.100+0.010 
SSB Conversion Loss fp 3-18 GHz Hoge 25403) 
and FP 3.5-18 GHz 
SSB Noise Figure fi 4-12 GHz 
roma 
+ 
fp 2.5-26 GHz +o 3) PLACES (11.1) 
sa 2.5-24 GHz aes 
F 4-12 GHz rae HOLE 
1-15 f L a fr (4) PLACES 0.240 
0.160 (6.1) 
(4.1) 
fi 1-12 GHz 
1-15 f, >Tp is | 0. 
(4.8) (9.9) =) 
Isolation 
L a R fp 4-26 GHz DIMENSIONS ARE IN INCHES (MILLIMETERS) 
f 7A G Hz + .015 (.38) UNLESS OTHERWISE SPECIFIED 
ces Te 4-26 GHz 
f 2-4 GHz 
MZ5010C 
pri th fig Level +5 dBm : iene 
Compression f, Level +10 dBm 0.042 
' (1.1) 
‘ 0.260 
Third-Order 0520 (6.6) 0.436 
Input Intercept (32) J mn 
Notes 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only un- gee 
less otherwise specified. 0375 MOUNTING HOLE 
° 95 RF CONNECTOR (4) PLACES 
2. Typical values are RISSsur ee at 25 c ane are not guaranteed. They are based on the average « ees SMA JACK (FEMALE) 
value measured at the specified condition. (3) PLACES 


Absolute Maximum Ratings 
Operating Teiriperature. .. . 0 cc i cc ee ee ee Nas 
DtOraUe. PENIDGFAUUIE «Sess a ww Sg 2S es See we ee ce we 


Peak Input Power ............. +26 dBm max. at 25°C, +22 dBm max. at 100°C ay 
(3) PLACES 








Weight MZ5010: 6 grams (0,22 oy.) max. DIMENSIONS ARE IN INCHES (MILLIMETERS) 
MZ5010C: 12 grams (0.43 oz.) max. + 015 (.38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


Conversion Loss vs. Frequency 


BEA RARRER ee 
teal aa ee 
PNE> Senses 
HAASE 
fess A 
pare | Pe 
SRS RERE SERS 


2 
2 4 6 8 10 12 14 16 18 20 22 24 26 
RF FREQUENCY - GHz 


5 
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CONVERSION LOSS - dB 


Conversion Loss vs. Frequency 
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WJ-MZ5210/ 
MZ5210C 





TRIPLE-BALANCED (DOUBLE-DOUBLE) 


MIXER 
ig 2.0 TO 24.0 GHz 


IF 0.1T0O5.0 GHz 
LO DRIVE +10 dBm (nominal) 


@ MINIATURE PACKAGE 

@ HERMETICALLY SEALED 

@® BROADBAND 

@ INTEGRATED MOUNTING HOLES 





@ AVAILABLE WITH FIELD REPLACEABLE CONNECTORS 


Guaranteed Sersitcete 


Characteristics 


SSB Conversion Loss 
and 
SSB Noise Figure 


Isolation 
_- 12 dB 15 dB 
1s 20 dB 
L—| 17 dB 25 dB 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only un- 


less otherwise specified. 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 


value measured at the specified condition. 


Absolute Maximum Ratings 


Operating Temperature................2.2. 0.000. ee eee -54°C to +100°C 
Storage A.QMOerature.. sw skeen ee ee tw ee -65°C to +100°C 
Peak Input Power ............ +26 dBm max. at 2 C +22 dBm max. at 100°C 


Weight MZ5210: 6 grams (0,22 oz.) max. 
MZ5210C: 12 grams (0.43 oz.) max. 


7o2 





f 
Ri, : 3-18 GHz 


f,-0.1-2.0 GHz 


f 
R 3-18 GHz 
oT: 


f, 0.1-5.0 GHz 


t 
R \ 9-24 GHz 
FL 


7 


0.1-5.0 GHz 


Tee 2-4 GHz 
Ty- 4-24 GHz 
T, 2-24 GHz 





Outline Drawings 


M2Z5210 
PRODUCT 0.100:+0.010 
LABEL AREA (2.5+0.3) 












A 
0,015:0.001 9 sag 








0.520 . 
EH! (0.31+0.03) 

ie ~T @) PLACES ae 
0,067 (1.70) ~-— 0,062 RADIUS (1.6) 
DIA. THRU 
MOUNTING HOLE 
(4) PLACES 0.240 

0.160 (6.1) 














DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 

















MZ5210C 
PRODUCT 
LABEL AREA 
| 0.042 
\ asp ef 
0.260 waar 
0.520 (6.6) 0.436 
(13.2) ee | (11.1) 
0.067 (1.70) 
DIA. THRU 
0.375 MOUNTING HOLE 
(9.5) RF CONNECTOR (4) PLACES 
(3) PLACES SMA JACK (FEMALE) 
(3) PLACES 











(3) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 
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WJ-MZ6310/ 
MZ6310C 


DOUBLE-BALANCED MIXER 
LO 2.5 TO 7.0 GHz 
RF 2.5T0 5.5 GHz 


IF DCTO1.5 GHz 
LO DRIVE +10 dBm (nominal) 





@ MINIATURE PACKAGE 

® INTEGRATED MOUNTING HOLES 

@ AVAILABLE WITH FIELD REPLACEABLE 
CONNECTORS 

@ HERMETICALLY SEALED 


Guaranteed Specifications | 






Characteristics min | Ty? | Mex Test Conditions 
SSB sala Loss 6.0 dB 7.6 dB fp 3:0 to 5.5 GHz 
ie 2.5 to 7.0 GHz 
SSB ie Figure fi DO te:1.5 Ghz 
7.0 dB 9.0 dB fp 2.5 to 3.0 GHz 
fp 2.5 to 4.5 GHz 
f DC to 1.5 GHz 
Isolation 
| —R f, 2.5 to 4.0 GHz 
ue 4.0 to 7.0 GHz 
L—| Ff, 2.5 to 3.5 GHz 
FE 3.5 to 7.0 GHz 
cones fy Level +3 dBm 
Compression 
Third-Order 


+15 dBm fa 4 4.00 GHz, fro 4.01 GHz 
; both at -10 dBm 
Intercept Point f, 2.8 GHz at +10 dBm 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and dowconverter application only un- 
less otherwise specified. The I-Port frequency range extends to DC for phase detection pulse 
modulation, or attenuator application, I-Port VSWR degrades from a 50-ohm system at low 
IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 
Operating Temperature 
Storage Temperature... ee ee te ees 
Peak Input Power ............... 


Weight = Z6310: 


MZ6310C: 


4.5 grams (0.16 oz.) max. 
11 grams (0.39 oz.) max. 
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Outline Drawings 










MZ6310 
PRODUCT 0.100+0.010 
LABEL AREA (2.5+0.3) 








0.067 (1.70) 
DIA. THRU 
MOUNTING HOLE 
(4) PLACES 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


MZ6310C 


PRODUCT 








0520 6. 0.436 
r ‘ (11.1) 
01.067 (1.70) 
DIA. THRU 
0.375 MOUNTING HOLE 
(95) RF CONNECTOR (4) PLACES 
@) PLACES SMA JACK (FEMALE) 


4B) 0.280 
(7.1) 
! 


(2.4) 
(3) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Conversion Loss vs. Frequency 
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CONVERSION LOSS _ dB 





2.50 3.00 3.50 4.00 4.50 5.00 5.50 
RF FREQUENCY - GHz 


735 


WJ-MZ7407//MZ7407C 


DOUBLE-BALANCED MIXER 


LO 4TO 18 GHz 

RF 6TO 18 GHz 

IF DCTO 3000 MHz 

LO DRIVE +7 dBm (nominal) 








@ HERMETICALLY SEALED 
@ SUPER COMPACT PACKAGE 
@ AVAILABLE WITH FIELD REPLACEABLE 



















CONNECTORS 
Guaranteed Specifications ' Outline Drawings 
Characteristics Min. | Typ? | Max. Test Conditions MZ7407 
SSB Conversion Loss 6.0 dB 8.0 dB fp =7 to 15 GHz PRODUCT 0.100+0.010 
d £ =640135GH LABEL AREA (2.5+0.3) 
= [_ O ; Z 
SSB Noise Figure f = 30 to 1000 MHz 
7.0 dB 9.0 dB fp = 6 to 18 GHz 
f, =4to 18 GHz 
f, = 30 to 3000 MHz Sante 
MOUNTING HOLE 
(4) PLACES 0.240 
Isolation 0.160 (6.1) 
L to R f, = 3.9 to 16 GHz (4.1) 
f, = 16 to 18 GHz O86 i) 
L to | f, =5 to 15 GHz 
f =4to 18 GHz 
080 
0.190 39) (2.0) 
Conversion Compression fp, Level +3 dBm (48) | 
Third-Order fgy = 13.00 GHz sae tie peat 
Input Intercept +10 dBm fro = 13.01 GHz 
both at -10 dBm 
f= 14 GHz MZ7407C 
Notes: : ABEL AREA 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 0 | 0.042 


unless otherwise specified. The |-Port frequency range extends to DC for phase detection, (1.1) 


pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 0.067 (1.70) 


DIA. THRU 
Operating Temperature... ......... 2.000 eee eee ee es -54°C to +100°C RE CONNECTOR a) PLACES 
StGr ate: POMIDOCMUUES neds sw aan oe Be & EES She We oS mes -65°C to +100°C one eee 

POA INBUL VOWGl oo os 6 Oe 2G wd a Oe he Oe ee 

Peak Input Current at 25 C.... 2... ee ee ee ETS ; ; = 


Weight MZ7407: 4.5 grams (0.16 oz.) max. 
MZ7407C: 11 grams (0.39 oz:) max. 





( 
(3) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


Typical Two-Tone Intermodulation 
Performance 





Typical Two-Tone Intermodulation Per- 
formance: 


fy = 1000 MHz, Try = 13.00 GHz 
Fro = 13.01 GHz, fp at -10 dBm 

5 = 14 GHz at +10 dBm 

Vertical scale = 10 dB/cm 


73/ 





WJ-MZ7410/MZ7410C 


DOUBLE-BALANCED MIXER 


LO 4TO 18 GHz 

RF 6TO 18 GHz 

IF DC TO 3000 MHz 

LO DRIVE +10 dBm (nominal) 





@ HERMETICALLY SEALED 

@ SUPER COMPACT PACKAGE 

@ AVAILABLE WITH FIELD REPLACEABLE 
CONNECTORS 


Guaranteed Specifications | 


Characteristics 


Typ.? Pax. Test Conditions 


SSB Conversion Loss 6.0 dB 8.0 dB fp = 6 to 15 GHz 
and 1; *4 10-16 GHz 
SSB Noise Figure fi = 30 to 3000 MHz 
7.0 dB 9.0 dB fp = 15 to 18 GHz 
t= 16 to 18 GHz 
f = 30 to 3000 MHz 


Isolation 
= H 
L to R 23 dB 36 dB pe 4 to 14 GHz 
18 dB 32 dB f, = 14 to 18 GHz 
L to | 20 dB 35 dB Read 18 GHz 


Conversion Compression fp Level +4 dBm 


es fa, = 18.00 GHa 
fro = 1301 GHz 
both at -6 dBm 
lies 14 GHz 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, 
unless otherwise specified. The |!-Port frequency range extends to DC for phase detection, 
pulse modulation, or attenuator applications, |-Port VSWR degrades from a 50-ohm system at 
low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Third-Order 
Input Intercept 


+14 dBm 


Absolute Maximum Ratings 


Operating Temperature, ...,. <2. 6 nes sa res eae wee fees -54°C to +100°C 
StOlAge FT OINPOTAUITG . oak ob ke Saw ew ee whe ee ee es -65°C to +100°C 
Peak Inplt Power... csc ces eb ee ba ewe ewe ee 23 dBm max. at 25°C 
Peak Input Current at 25°C... 2... ce ee ee ee ec eee 100 mA DC 


Weight WJ-MZ7410: 4.5 grams (0.16 oz.) max. 
WJ-MZ7410C: .11 grams (0.39 oz.) max. 
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Outline Drawings 


M2Z7410 
PRODUCT 0.100+0.010 
LABEL AREA (2.50.3) 
















0.015++0.001 
J 031-4003) ree 
PLACES 4 
0.067 (1.70) “-— 0.062 RADIUS (1.6) 
DIA. THRU 
MOUNTING HOLE 
(4) PLACES 0.240 
0.160 (6.1) 
(4.1) 
0.055 0.280 
(1.4) (7.1) 


0.095 
0.190 (2.4) 
(4.8) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


MZ7410C 







PRODUCT 
LABEL AREA 





0.067 (1.70) 
DIA. THRU 
MOUNTING HOLE 
(4) PLACES 


(95) RF CONNECTOR 
SMA JACK (FEMALE) 
(3) PLACES 





( 
(3) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Typical Two-Tone Intermodulation 
Performance 


CTR 1.0003 Ge SPAN S Mis 


REF ~i8 die 10 ay 





Typical Two-Tone Intermodulation 
Performance: 


if = 1000 MHz, FR = 13.00 GHz 
Fro = 13.01 GHz, Fp at -6 dBm 
fh = 14 GHz at +10 dBm 
Vertical Scale = 10 dB/cm 
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WJ-MZ7420/ 
MZ7420C 


DOUBLE-BALANCED MIXER 


LO 5TO 18 GHz 

RF 6TO 18 GHz 

IF DC TO 3000 MHz 

LO DRIVE +20 dBm (nominal) 





@ HERMETICALLY SEALED 

@ SUPER COMPACT PACKAGE 

@ AVAILABLE WITH FIELD REPLACEABLE 
CONNECTORS 














e@ e oS 1 e 
Guaranteed Specifications Outline Drawings 
Characteristics Test Conditions 
MZ7420 
SSB Conversion Loss fr = 7-15 GHz : 
as PRODUCT 0,100-40.01 
and f_ = 6-15 GHz LABEL AREA (25+0.3) 


SSB Noise Figure f = 30-1000 MHz 





fp = 6-16 GHz : 
f, = 5-18 GHz ~ —! (0,3140.03) 
fF = 30-2000 MHz ; 





0.067 (1.70) 
fp = 6-16 GHz OUTING HOLE 
f, = 8-18 GHz (4) PLACES 0.240 


























f, = 30-3000 MHz 0.160 (61) 
(4.1) 
fp = 16-18 GHz 0.055 ces 
f, = 13-18 GHz 
f = 30-3000 MHz 
ae | 0.080 
Isolation 7 43) (9.9) (2.0) 
| —R ip HO-14 Griz 
i 14-1 8 GHz DIMENSIONS ARE IN INCHES (MILLIMETERS) 
L t, = 9-18 GHz + .015 (.38) UNLESS OTHERWISE SPECIFIED 
y= 5-9 GHz 
Conversion Compression PFR =+15 dBm; M2Z7420C 
PLO = +20 dBm 
42) | PRODUCT 
Third-Order ram thei = 13.00 GH? | 240 |. ciate 
Input Intercept fro = 13.01 GHz Y (1.1) 
both at -6 dBm (0260 S 
- 0.520 (6.6) 
rE 14.0 GHz (13.2) 
at +20 dBm ! & 

Notes: 

1. Measured in a 50-ohm system with nominal LO drive and dowconverter application only un- ae EL 
less otherwise specified. The I-Port frequency range extends to DC for phase detection pulse 0.375 (AY PLACES ale 
modulation, or attenuator application, I-Port VSWR degrades from a 50-ohm system at low 3) a SMA JACK (FEMALE 
IF frequencies. (3) PLACES 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 


Absolute Maximum Ratings 








Operating Temperature.................. 00 ee eee eeee -54°C to +100°C 
Storage Temperature... 2.2... 0... eee es -65°C to +100°C 24) 
Peak Input Power ........... 24.7 dBm max. at 25°C, 20.8 dBm max. at 100°C . 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Weight MZ7420: 4.5 grams (0.16 oz.) max + 015 (.38) UNLESS OTHERWISE SPECIFIED 
MZ7420C: 11 grams (0.39 oz.) max. 


740 





74) 


WJ-MZ8810/ 
MZ8810C 


TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 


IF 1TO8 GHz 
LO DRIVE +10 dBm (nominal) 





MINIATURE PACKAGE 

INTEGRATED MOUNTING HOLES 

AVAILABLE WITH FIELD REPLACEABLE CONNECTORS 
HERMETICALLY SEALED 


Guaranteed Specifications ' 


SSB Noise Figure Fi 1 to 6 GHz 


7.6 dB 11008 fp 2 to 18 GHz 
f, 2to 18 GHz 





Outline Drawings 


Characteristics min. | Typ? | Max. | Test Conditions MZ8810 
SSB Conversion Loss 9.0 dB Tp 3 to 10 GHz ABEL AREA 25103). 
and f, 2to 15 GHz 











1? 015-40. iM P T 
+e * PLACES 





a 
ry 1 to 8 GHz MOUNTING HOLE 
(4) PLACES 0.240 
Isolation rh (6.1) 
L—R 15 dB 25 dB f, 2 to 18 GHz 0.055 0.280 
L—| 16 dB 28 dB f, 2 to 18 GHz 
0.080 
Conversion 1.0 dB | fp, Level +6 dBm nA : (99) (2.0) 
Compression 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
























+ 015 (.38) UNLESS OTHERWISE SPECIFIED 
Third-Order +15 dBm Fra 3.00 GHZ, Fro 3.01 GHz 
Input Intercept both at -10 dBm 
fp 5.0 GHz at +10 dBm MZ8810C 
both at -10 dBm shou pie 
f, 14 GHz at +10 dBm | f(t) 
0.260 
Notes: 0520 (6.6) 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only (13.2) A 
unless otherwise specified. 
2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
ses a 0.067 (1.70) 
value measured at the specified condition. DIA. THRU 
0.375 MOUNTING HOLE 
(9.5) RF CONNECTOR (4) PLACES 
(3) PLACES SMA JACK (FEMALE) 
(3) PLACES 
Absolute Maximum Ratings 0.190 0.280 
: (4.8) 7.1 
Operating Temperature................ 0.00000 ee euee -54°C to +100°C { | mth! dpe 
BiOruue +OMIperature . fc. a nc ss 6 le ks ae oR a ws Oe ee -65°C to +100°C 0.290 | ry 
Peak Input Power ............. 26 dBm max. at 25°C, 23 dBm max. at 100°C .o 
2.4) 





(2. 
(3) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Weight MZ8810: 


MZ8810C: 
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4.5 grams (0.16 oz.) max. 
11 grams (0.39 oz.) max. 


Typical Performance at 25°C 


Conversion Loss va. LO Power Conversion Loss vs. Frequency 


CONVERSION LOSS - dB 


cred, 


CONVERSION LOSS - dB 





6 8 10 2 4 6 8 10 12 14 «16 8 18 
LO POWER - dBm FR FREQUENCY - GHz 


Conversion Loss vs. Frequency 


CONVERSION LOSS - dB 


ei 


CONVERSION LOSS - dB 
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6 8 10 12 14 16 18 
FR FREQUENCY - GHz 





Isolation vs. Frequency 


CONVERSION LOSS - dB 





8 10 12 2 4 6 8 10 12 14 16 18 
FR FREQUENCY - GHz FL FREQUENCY - GHz 


Isolation vs. Frequency 





2 4 6 8 10 12 14 16 18 
FR FREQUENCY - GHz 


L-Port vs. Frequency VSWR 





2 4 6 8 10 12 14 16 18 
FL FREQUENCY - GHz 


R-Port VSWR vs. Frequency 





6 8 10 = 12 
FR FREQUENCY ~ GHz 


|-Port VSWR vs. Frequency 





6 8 10 12 
FL FREQUENCY - GHz 
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WJ-MZ8813 
MZ8813C 


TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 





IF 1TO8 GHz 
LO DRIVE +13 dBm (nominal) 


@ MINIATURE PACKAGE 

@ INTEGRATED MOUNTING HOLES 

@® AVAILABLE WITH FIELD REPLACEABLE CONNECTORS 
@ HERMETICALLY SEALED 


Guaranteed Specifications’ 


Typ.2 Max. | Test Conditions 


SSB Conversion Loss 6.5 dB 9.0 dB fr ato 10 GHz 
and f, 2 to 15 GHz 

SSB Noise Figure f 1 to 5 GHz 
7.5 dB 11.0 dB fp 2to 18 GHz 
f, 2 to 18 GHz 

f 1 to 8 GHz 

Isolation 

L—R 15 dB 25 dB f, 2 to 18 GHz 
L—| 16 dB 28 dB f, 2 to 18 GHz 


ee 1.0 dB | fp Level +8 dBm 


Third-Order sy 
both at -10 dBm 
ne 5.00 GHz at +13 dBm 
+16 dBm fry 17.99 GHz, fro 18 GHz 
both at -10 dBm 
ue 14 GHz at +13 dBm 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only 
unless otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 





Characteristics 


Conversion 
Compression 


Absolute Maximum Ratings 


Operating Temperature. .....................2.0000 0005 -54°C to +100°C 
Storage Temperature...................0. 0.00000 2 eae -65°C to +100°C 
Peak Input Power .............. 26 dBm max. at 25°C, 23 dBm max. at 100°C 


Weight MZ8813: 4.5 grams (0.16 0z.) max. 
MZ8813C: 11 grams (0.39 oz.) max. 
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Outline Drawings 


MZ8813 


PRODUCT 0.100-+40.010 
LABEL AREA bt = (2.5+0.3) 















0.015+0.001 ; 
a a 
ee 








0.067 (1.70) 
DIA. THRU 
MOUNTING HOLE 
(4) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


MZ8813C 


PRODUCT 
LABEL AREA 











0. 
ee a 
0.260 
0.520 (6.6) 
(132) (11.1) 
0.067 (1.70) 
DIA. THRU 
0.375 MOUNTING HOLE 
(9.5) RF CONNECTOR (4) PLACES 
(3) PLACES SMA JACK (FEMALE) 
(3) PLACES 


0.190 0.280 


Pe gee Ha 
7 Lie Oat + 
1 











0.095 


(2.4) 
(3) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Conversion Loss vs. LO Power Conversion vs. Frequency Isolation vs. Frequency 


co 
I 
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ies 7 
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ae ee 
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ae oe Se ee ee ee 

a | tL tt Re 1 ie 
0 2 4 6 8 10 12 14 16 2 4 6 8 10 +12 14 16 18 2 4 6 8 10 12 

LO POWER - dBm FR FREQUENCY - GHz FR FREQUENCY - GHz 
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CONVERSION LOSS - dB 
CONVERSION LOSS - dB 





Conversion vs. Frequency 
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CONVERSION LOSS - dB 


CONVERSION LOSS - dB 





2 4 6 8 10 12 14 16 
FR FREQUENCY - GHz 


1-Port VSWR vs. Frequency 


CONVERSION LOSS - dB 
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745 


WJ-MZ9310/ 
MZ9310C 


TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 


LO 
RL } 2 TO 18 GHz 


IF 0.03 TO 5 GHz 
LO DRIVE +10 dBm (nominal) 


@ MINIATURE PACKAGE 

@ INTEGRATED MOUNTING HOLES 

®@ AVAILABLE WITH FIELD REPLACEABLE CONVERTORS 
@ HERMETICALLY SEALED 
























e G e 1 oe @ 
Guaranteed Specifications Outline Drawings 
Characteristics | tin. | typ? | Max. Test Conditions MZ9310 
. 100+0.010 
SSB Conversion Loss 7.0 dB fp 4 to 18 GHz ecg a "SHH 
and f, 4 to 18 GHz a one 
SSB Noise Figure f, 0.03 to 1.0 GHz (1.1) 
aii 0.015++0.001 ee 
7.5 dB fp, 3 to 18 GHz i PLACES (11.1) 
f, 3 to 18 GHz WN% aa: 
f, 0.03 to 2.0 GHz 0067 (170) RE EG) 
f, 0.03 to 3.0 GHz f; <fp MOUNTING HOLE 
| L (4) PLACES 0.240 
(6.1) 


8.0 dB fp 2 to 18 GHz 
fF, 2 to 18 GHz 


fi 0.03 to 5 GHz 








Isolation 
L—R 12 dB 20 dB f, 2 to 4 GHz 
16 dB 25 dB f, 4 to 18 GHz 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


L _ | 16 dB 30 dB fe | to 18 GHz + .015 (.38) UNLESS OTHERWISE SPECIFIED 


Conversion 
Compression hes 1.0 dB fr Level +6 dBm MZ9310C 


4, PRODUCT 
Third-Order Ae | gaint 
Intercept Point +16 dBm fr4 3.00 GHz, Fro 3.01 GHz ; (1.1) 
both at -10 dBm ro. S 
FP 5.0 GHz at +10 dBm ne aia 
+13 dBm fa, 17.99 GHz, fa5 18.00 GHz oe = | : 
both at -10 dBi aes 
a 14 GHz at +10 dBm i 0.067 (1.70) 
: DIA. THRU 








Notes: 0.375 MOUNTING HOLE 
, ; : : ae (9.5) RF CONNECTOR (4) PLACES 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only (3) PLACES SMA JACK (FEMALE) 
unless otherwise specified. (3) PLACES 


2. Typical values are measured at 25°C and are not guaranteed. They are based on the average 
value measured at the specified condition. 





Absolute Maximum Ratings 








Operating Temperature... ........... 0... ee eee ee eee -5A4°C to +100°C 0.095 
Storage Temperature............... 000 ee eee ee eee -65°C to +100°C f PLACES 
Peak Input Power .............. 26 dBm max. at 25°C, 23 dBm max. at 100°C 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Weight MZ9310: 4.5 grams (0.16 oz.) max. 
MZ9310C: 11 grams (0.39 oz.) max. 
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Conversion Loss vs. LO Power 
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Conversion Loss vs. Frequency 
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Conversion Loss vs. Frequency Isolation vs. Frequency 
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L-Port VSWR vs. Frequency 
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R-Port VSWR vs. Frequency 
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WJ-MZ9313_- 
MZ9313C 


TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 


IF 0.03 TO 5 GHz 
LO DRIVE +13 dBm (nominal) 


®@ MINIATURE PACKAGE 

®@ INTERGRATED MOUNTING HOLES 

® AVAILABLE WITH FIELD REPLACEABLE CONNECTORS 
@® HERMETICALLY SEALED 


Guaranteed Specifications Outline Drawings 


| Min. Typ.? Max Test Conditions Mz9313 

SSB Conversion Loss 6.5dB | 9.0 dB] fp 4 to 18 GHz eA | ew 
and f, 2 to 18 GHz a 

SSB Noise Figure f; 0.03 to 3 GHz | — = 
wet on 

| ad ane ow 

7.5dB |10.5dB| fy 2 to 18 GHz | ypcaces (1 

R ‘ @ ® ! 








Characteristics 

















Tie 2 to 18 GHz se ta 
fi 0.03 to 5 GHz DIA. THRU 


MOUNTING HOLE 
Isolation 
ss: 1208 {| 1706 f, 2to4 GHz 
15 dB | 30dB f, 4 to 18 GHz 
L—R 17 0B | SOB f, 2 to 18 GHz 


(4) PLACES 
(4.8) | 
1.0 dB fp Level +8 dBm 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Third-Order pecs aoe 
Input Intercept +19 dBm FRY 3.00 a ae : 
both at -10 dBm 
fr 5.0 GHz at +13 dBm Mz9313C 
both at -10 dBm | ‘aay : 0042 
f 14.0 GHz at +13 dBm 0.260 fs —--6 
L i 
0.520 (6.6) 
me = 





Conversion 
Compression 





Notes: (132) 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only 
unless otherwise specified. 





0.067 (1.70) 





2. Typical values are measured at 25°C and are not guaranteed. They are based on the average DIA. THRU 
value measured h ifi ndition. 0.375 MOUNTING HOLE 
measu at the specified condition mi re (4) PLACES 
(3) PLACES SMA JACK (FEMALE) 
(3) PLACES 


Absolute Maximum Ratings 
Operating Temperature... 2... 0.0.0 ec we eee 


Storage FOmperatiure «eo ee hae ee ak ewe ee Mele 
Peak Input Power .............. 26 dBm max. at 25 C, 23 dBm max. at 100°C 














( 
e (3) PLACES 
Weight WJ-MZ9313: 4.5 grams (0.16 oz.) max. 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 


WJ-MZ9313C: 11 grams (0.39 oz.) max. + 015 (.38) UNLESS OTHERWISE SPECIFIED 
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Mixers: Part 1 


Characteristics and 





Author: Bert C. Henderson 


The mixer is a critical component in 
modern RF systems. Since it is usually 
the first or second device from the RF 
input, the performance of the mixer is 
crucial to the overall operation of the 
system. Such important mixer para- 
meters as dynamic range, conversion 
loss, bandwidth, noise figure, interport 
isolation and VSWR (voltage standing 
wave ratio) must be optimized to pro- 
duce the type of device necessary for 
today’s sophisticated RF systems. This 
article explores the basics of mixer 
operation, and is intended to give the 
reader a base on which to build further 
understanding of today’s mixer tech- 
nology. The systems designer will find 
portions of this article helpful when 
integrating various types of mixers 
into his systems. 


Mixer Defined 


A. mixer converts RF power at one 
frequency into power at another fre- 
quency to make signal processing 
easier and less expensive. Another, and 
perhaps more fundamental reason for 
frequency conversion, is to allow for 
the practical transmission of audio 
and other low-frequency information 
through free space. Audio signals have 
such long wavelengths that trans- 
mitting them directly would require a 
restrictively large antenna. But, by 
first converting the audio information 
up in frequency to center around a 
higher (carrier) frequency, antennas of 
practical size can be built to utilize the 
various channel characteristics of free 
space, such as ionospheric skip and 
atmospheric absorption, that depend 
on the carrier frequency. Receiving 
the transmitted signal involves cap- 
turing part of its electromagnetic 
energy and reconverting it down to the 
audio-frequency range to extract the 
original information. So, both the 
transmitting and receiving cases 
require the input signal to be con- 
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verted; this is done through the mixing 
process. 


Mixing the input signal having the 
desired information with a local oscil- 
lator signal yields upper and lower 
sidebands, each containing the identical 
information present in the input fre- 
quency. The upper sideband is the 
sum of the input and the local oscil- 
lator frequencies, and the lower 
sideband is the difference between the 
input and the local oscillator fre- 
quencies. The upper or lower side- 
band, whichever is selected for use, is 
called the intermediate frequency (IF). 
In most receiving systems, the lower 
sideband (the downconverted product) 
is used, whereas in _ transmitting 
systems the upper sideband (the 
upconverted product) is used. 


Changing the frequency of a signal — 
without altering the information it 
carries — is necessary because signal 
processing components, such as ampli- 
fiers, are much less expensive and per- 
form better when designed to operate 
at lower frequencies. 


Since it is much less expensive to 
amplify a signal in the MHz range than 


ANTENNA 


in the GHz range, the incoming 
microwave signal is first downconverted 
in frequency and then _ processed. 
Likewise, in a transmitter it is less 
expensive to generate, modulate, and 
amplify a signal in the MHz range and 
then upconvert it in frequency into 
the GHz range. 


Figure 1 shows the placement of a 
mixer in a receiver front end with the 
schematic symbol most commonly 
used for mixers. Sometimes X is used 
instead of I to denote the I-port. For 
testing purposes, attenuators are placed 
on all three ports for better matching 
[1] and to dampen intermodulation 
products exiting the mixer so that 
they are minimized in power level 
before the system reflects them back 
into the mixer to remix and cause 
further intermodulation products. 
When matching and intermodulation 
products are a problem in a system, 
isolators are used instead of attenuators 
on the R- and I-ports so that system 
sensitivity is not degraded, and on the 
L-port if LO power is limited. 


Since a mixer converts modulated 
power from one frequency to another, 
it is sometimes called a frequency 
converter, but the term frequency 
converter usually implies a mixer/ 
amplifier or mixer/oscillator com- 
bination. The term mixer more closely 
describes the mechanism through 
which frequency conversion occurs. 
Two inputs are mixed by means of 
nonlinearities and switching to produce 
a group of signals having frequencies 
equal to the sums and differences of 
the harmonics of the two input signals. 
Nonlinearities and switching will be 
discussed at greater length later in this 
Tech-notes series. 


The input signal to the mixer that has 
the desired information modulated 
onto it is called the received (input 
RF) signal, or fp. The other input 
signal to the mixer, designated as f_,, is 
called the local oscillator (LO) signal, 
since it is generated by an oscillator 


fi, = (+ nfy + mfp) 


Figure 1. Schematic diagram showing mixer placement in a receiver front end. 





physically located near the mixer in 
the system. 


The LO signal is usually much stronger 
than the received signal; this causes the 
mixer to have better intermodulation 
suppression than would be possible if 
the LO and RF power levels were 
similar. The LO signal should be, in 
most cases, at least 20 dB higher in 
power than the RF input. The mixer 
output signal is the intermediate fre- 
quency and is designated, f,. The 
intermediate frequency is so termed 
because it falls between the RF and 
information frequencies. This is simply 
stated as: 


f; =+m fr +n fL 


where, 


The output products most generally 
desired are the sums and differences 
of the fundamentals of the received 
and LO signals. This is the case for 
which: 


giving, 


While this formula implies that nega- 
tive frequency products occur, these 
can be ignored in practical mixer 
applications in much the same way as 
incorrect roots can be ignored when 
calculating quadratic equations. For 
the case where f, > fR, which is called 
high-side LO, f, = f, + fr. When 
f, < fp, which is called low-side LO, 
f| Zs +f + fr : 


Hereafter, in this discussion, the defini- 
tion of the intermediate frequency 
products will be restricted to include 
only the four intermodulation products 
for which n =m = 1. 


The higher-order products having 
m = 1, 2, 3, 4,... and n = 1, 2, 3, 
4,... for which m and n are not 
simultaneously equal to 1, will be 
referred to as _ higher-order  inter- 
modulation products. Two other pos- 
sible cases are m = 1, 2,3,...,.n=0 
and m = 0, n = 1, 2, 3, .... In these 
cases, the fundamental and harmonics 
of the received and local oscillator 
signals, respectively, leak through the 
mixer to appear at the IF output port. 
This is caused by finite interport 
isolation, and occurs to a varying 
extent in all mixers. 


A mixer is a three-port device, having 
two input ports and one output port. 
The port through which the received 
signal enters the mixer is called the 
R-port, and the port through which 


the local oscillator signal enters the 
mixer is called the L-port. The port 
through which all the output products 
exit the mixer is called the J-port. A 
mixer can also be a four-port device if 
it uses a de bias for starved LO opera- 
tion, which generally means LO input 
power is in the range of 0 to +6 dBm. 
Normal mixers using only the LO 
power to turn on the diodes require 
+6 to +20 dBm of LO power. 


Most mixers use Schottky barrier 
diodes, but GaAs diodes are some- 
times utilized for operation in the 
millimeter-wave frequency range. 
Mixers also use bipolar transistors, 
J-FETs, and GaAs FETs, all of which 
require a fourth port for a dc voltage. 
There are many parameters to consider 
when choosing a mixer; an introduction 
to the most important of these follows. 


Single Sideband Conversion Loss 


Since a mixer converts power from 
one frequency to another, perhaps the 
most fundamental parameter is the 
measure of how efficiently frequency 
conversion occurs. This parameter is 
called conversion loss, and is defined 
as the difference in dB between the 
received signal power entering the R- 
port and the output IF power of the 
desired IF sideband exiting the I-port. 
Both the up- and down-converted 
products, or sidebands, exit the I-port. 
Since normally only one of these 
products is desired, the other product 
is filtered out, causing half the down- 
converted power to be lost. Hence, 
there is an automatic 3-dB SSB (single 
sideband) conversion loss minimum. 
Further power losses during frequency 
conversion occur because some of the 
down-converted power is also lost in 
the form of unwanted higher-order 
mixing products, heat due to the 
series resistance of the diodes, and mis- 
matches at the mixer. These all add to 
cause typical SSB conversion loss to 
range from 6 to 9 dB. Conversion loss 
is a strong function of LO power, 
which radically affects mismatch bet- 
ween the system and mixer. 


VSWR 


VSWR is the measure of mismatch 
offered to the system by the mixer, 
and is usually specified over a given 
bandwidth as a function of LO power 
and temperature. It is calculated as 
follows: 


vswr-lile! 
be hol 
where 
ZL - Zo 
| 9 eee 
Zi + Zo 


p is the reflection coefficient. 


Z,_ is the input impedance of the 
mixer. 


Zo is the characteristic impe- 
dance of the system. 


Since VSWR does not include the 
phase of the reflection coefficient, 
the system designer does not know if 
the input impedance is above or below 
the normal 502 characteristic impe- 
dance. For example, if the L-port 
VSWR is 2:1, measured in a 50-ohm 
system, the system designer does not 
know if the L-port input impedance is 
25 ohms or 100 ohms. Actually, the 
input impedance of a broadband mixer 
swept over a frequency range of an 
octave or more, usually rotates through 
the low and high impedances, roughly 
producing a circle centered at 50 ohms, 
as viewed on a Smith Chart. So, a given 
mixer having L-VSWR of 2:1 over an 
octave bandwidth will have an input 
impedance varying from 25 ohms to 
100 ohms, passing through an infinite 
number of complex impedance com- 
binations as the LO frequency changes. 


R, L, and I VSWRs are direct functions 
of LO power, which establishes the 
operating point of the diodes. Chang- 
ing the LO power alters the diode 
operating point, resulting in a different 
impedance for all mixer ports, causing 
a corresponding change in VSWR. RF 
input power, which is at least 20 dB 
lower than LO input power, does not 
appreciably alter the diode bias point 
and, consequently, has little affect on 
VSWR. When the diode impedance 
changes, the input impedances of all 
three ports change. Hence, varying the 
LO power level will affect the VSWR 
of all three ports. 


One mark of a good mixer design is 
that its VSWRs are optimized for the 
LO power that is in the middle of the 
normal operating power range of the 
mixer diodes used. This allows for 
good VSWRs over the maximum 
range of LO power levels. When 
designing a mixer, the L-VSWR is 
first optimized by adjusting the L- 
port circuit, allowing the LO power 
to properly bias the diodes and set 
the R- and I-port VSWRs. Then, the 
R- and I-port circuits are adjusted 
to properly match the diodes to the 
RF input and IF output loads. 


Isolation 


Interport isolation is the measure of 
insertion loss between any two mixer 
ports. It is measured in dB and usually 
specified over a given bandwidth as a 
function of LO drive and temperature. 
Maximizing isolation between ports in 
mixers is necessary because unwanted 
signal feedthrough wastes RF power 
and can obscure the desired IF out- 
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put, as well as cause electromagnetic 
interference. Normally, only the isola- 
tion between L and R, and L and I 
ports is specified, because the LO input 
power, after leaking through the mixer, 
is comparable to the output IF power, 
whereas the RF input power usually is 
not. For instance, if the RF input 
power is -10 dBm and the R-to-I 
isolation is 20 dB (both are typical 
numbers), - 30 dBm of RF power leaks 
out the I-port. If SSB conversion loss 
is 6 dB, the desired IF signal level is 
-16 dBm, which is 14 dB higher in 
power than the undesired RF feed- 
through signal, also exiting the I-port. 
Such a relative power difference is 
usually sufficient. If LO power is 
+20 dBm and L-to-I isolation is 
30 dB, -10 dBm of LO power leaks 
out the I-port, which is 6 dB higher 
in power than the -16 dBm IF pro- 
duct. If the LO frequency falls inside 
the IF band, this feedthrough can 
seriously obscure the desired IF out- 
put product. Hence, L-to-I isolation 
is more important to specify than 
R-to-i isolation. R-to-I isolation is 
specified only when the relative 
power level of RF feedthrough and 
IF output power is critical, and only 
for mixers having broadband IF out- 
puts, thus allowing the frequency of 
the RF feedthrough power to fall in 
the IF band. 


If the LO input power is +20 dBm 
and the L-to-R isolation is 30 dB, 
-10 dBm of LO power leaks out the 
R-port to become incident at the 
amplifier or antenna feeding the 
R-port. When the R-port has no 
buffer between it and the receiving 
antenna, LO feedthrough power can 
radiate out the receiving antenna. 
Hence, L-to-R and L-to-I isolations 
are most important, and normally the 
only ones specified. Various factors 
such as diode match and _ circuit 
balance influence isolation in mixers, 
and will be explored in detail later. 


Dynamic Range 


Dynamic range is measured in dB and 
is the input RF power range over 
which the mixer is useful. The lower 
limit of dynamic range is the noise 
floor, which depends on the mixer and 
system. The upper limit of dynamic 
range is generally taken to be the 
mixer 1-dB compression point. This 
is measured in dBm, and is the input 
RF power level at which conversion 
loss increases by 1 dB. Other defini- 
tions of dynamic range have been 
specified [2]. Beginning at the low 
end of the dynamic range, just enough 
input RF power is fed into the mixer 
to cause the IF signal to be barely 
discernable above the noise. Increasing 
the RF input power causes the IF out- 
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put power to increase dB-for-dB of 
input power, continuing until the RF 
input power increases to a level at 
which the IF output power no longer 
increases dB-for-dB, but instead begins 
to roll off, causing an increase in con- 
version loss. The input power level at 
which the conversion loss increases 
by 1 dB is the 1-dB compression point. 


The 1-dB compression point is generally 
taken to be the top of the dynamic 
range because the input RF power that 
is not converted into desired IF output 
power, is instead converted into heat 
and higher-order intermodulation pro- 
ducts. The intermodulation products 
that begin to appear when RF power is 
increased beyond the 1-dB com- 
pression point can begin to obscure 
the desired IF output. Generally, the 
1-dB compression point is 5-to-10 dB 
lower than the LO input power, so a 
high-level mixer has a higher 1-dB 
compression point than a low-level 
mixer and, hence, a wider dynamic 
range. Table 1 shows the LO power 
levels generally associated with very 
high-, high-, medium- and low-level 
mixers. These power levels apply 
specifically to mixers using Schottky 
barrier diodes, but can also be applied 
in a more general way to mixers using 
other devices. The type and number 
of Schottky barrier diodes and resistor 
elements that may be used determine 
the level of LO input power. 


Level LO Power Range (dBm) 
Very High +27 to +15 


High +20 to +13 


Medium +13 to +10 
Low +10 to +6 


Table 1. Mixer LO power levels. 


Intermodulation Products 


Intermodulation (IM) products are 
undesirable mixer-generated output 
products exiting the mixer from any 
port. Two types exist: single-tone and 
multiple-tone. Intermodulation pro- 
ducts are composed of a single input 
RF signal mixing with the LO, and 
have the following frequencies: 


f=tmfrpinfy (1) 


where, 


Multiple-tone intermodulation pro- 
ducts are composed of two or more 


input RF signals mixing with the LO, 
and have the following frequencies: 


f= (+m, fR, +mo9 fr, (2) 
+ m3 fr, ves) end 


Multiple-tone intermodulation pro- 
ducts for which all but one of the 
coefficients, m, are zero, resemble 
single-tone intermodulation products 
because their frequencies contain 
harmonics of the LO and harmonics 
of the one RF input that has the 
non-zero coefficient, m. Hence, single- 
tone intermodulation products can be 
present when  multiple-input RF 
signals are incident at the R-port, 
because output products can be 
generated that have frequencies in the 
form of Equation (1). The level of 
output power of individual inter- 
modulation products is very much 
affected by input LO and RF power 
levels and frequencies. 


Charts exist that show trends in inter- 
modulation suppression as a function 
of input power and frequency. Figure 
2 is a single-tone intermodulation 
chart showing the power level of 
various intermodulation products rela- 
tive to the IF output power. Inter- 
modulation charts are not generally 
tabulated for multiple-tone _ inter- 
modulation products because each 
coefficient (m;, mz, m3,... and n) 
requires its own axis on the chart, 
whereas charts for single-tone inter- 
modulation products require only two 
axes for m and n. Each box in an inter- 
modulation chart represents one of the 
infinite integral harmonic combinations 
of fg and f,. Each box in this par- 
ticular chart contains two rows that 
each have three values of intermodula- 
tion signal suppression. In each row, 
the first value is for a Class 1 mixer 
(WJ-M1) having +7 dBm of LO drive; 
the second value is for a Class 2 
mixer (WJ-M9BC) having +17 dBm of 
LO drive; and the third value is for a 
Class 3 mixer (WJ-M9E) having +27 
dBm of LO drive. These classes of 
mixers are discussed more fully later 
in this Tech-notes series. The top 
row in each box gives intermodulation 
suppression for RF input power of 
0 dBm; the bottom row gives inter- 
modulation suppression for RF input 
power of -10 dBm. 


[ea 
(remy 
ue 
oO 
top) 
= 
2 
Oo 
= 
ia a 
6 
x= 


HARMONICS OF f, 


Figure 2. Example of an intermodulation chart showing the power level of various inter- 
modulation products relative to the IF output power. 





Notice that the even-by-even inter- 


modulation signals for which both m 


and n are even, are suppressed more 
than the odd-by-odd products. This is 
due to the circuit balance in double- 
balanced mixers. If diode match and 
mixer balance were perfect, only the 
odd-by-odd products would exit the 
I-port, and all other products would 
show infinite suppression on the chart. 
Notice also that the two bottom rows 
for m = 0 implicitly give L-to-I isola- 
‘tion for various harmonics of f,, 
calculated as follows: 


L-to-I isolation (dB) = 

[LO drive level (dBm) 

- RF drive level (dBm) ] 

+ [SSB conversion loss (dB) ] 

+ [Suppression from Chart (dBc) ] 


For example, for the Class 1 mixer with 
+7 dBm of LO drive, -10 dBm of RF 
drive and 6 dB of conversion loss, 
L-to-I isolation is: 


L-to-I isolation = (+7 +10) 
+6+ 26 = 49 dB 


L-to-I isolation determined this way 
takes into account RF input power as 
well as that of the LO, and so may 
yield different results than the 
guaranteed L-to-I isolation specifica- 
tion, which is normally measured 
without any RF input power. 


Intermodulation charts for a particular 
mixer reveal much about how it 
handles various input power levels. 
However, since intermodulation sup- 


pression is a function of many para- 
meters, such as diode manufacturer 
and production lot, and mixer assembly 
and test, intermodulation charts should 
only be used to evaluate trends in 
intermodulation suppression, and not 
to specify it concretely. A more in- 
depth discussion of this particular chart 
is given in the reference literature [3]. 


Intercept Point 


Intercept point, measured in dBm, is a 
figure of merit for intermodulation 
product suppression. A high intercept 
point is desirable. Two types are com- 
monly specified: input and output 
intercept point (IIP and OIP, respec- 
tively). Input intercept point is the 
level of input RF power at which the 
output power levels of the undesired 
intermodulation products and IF pro- 
ducts would be equal; that is, intercept 
each other if the mixer did not com- 
press. This output power level is the 
output intercept point, and equals 
the input intercept point minus 
conversion loss. As input RF power 
increases, the mixer compresses before 
the power level of the intermodulation 
products can increase to equal the IF 
output power. So, input and output 
intercept points are theoretical and are 
calculated by extrapolating the output 
power of the intermodulation and IF 
products past the 1-dB compression 
point until they equal each other. A 
high intercept point is desirable 
because it means the mixer can handle 
more input RF power before causing 
undesired products to rival the desired 


IF output product, and essentially 
means the mixer has a greater dynamic 
range. Dynamic range, 1-dB com- 
pression point, and intercept point are 
all interrelated, but Cheadle has 
shown that, in general, no dB-for-dB 
rule of thumb exists to easily correlate 
1-dB compression point with inter- 
cept point [3]. 


The concept of intercept point can be 
applied to any intermodulation pro- 
duct; however, it normally refers to 
two-tone, third-order intermodulation 
products. If two input RF signals are 
incident at the mixer R-port, they 
cause the mixer to generate the follow- 
ing two-tone intermodulation products: 


(+m, fr, *+mp9 fa,)tnfy 


where, mj, m9, n = 0, 1, 2, 3,...,m 
and n are integers and can assume 
any value. 


Two-tone, third-order intermodulation 
products have the following fre- 
quencies: 


(+ 2fR, + fr, ) +f 
and 
(+ fR, + 2frR, ) +f, 


They are called third-order products 
because the coefficients of fa, and 


fr, sum to equal 3. Notice that 


the order of intermodulation products 
refers only to coefficients of the 
RF inputs and does not include that 
of the LO. The order of the inter- 
modulation product is important 
because a 1-dB change in the power 
level of each input RF signal causes 
the power level of each intermodulation 
product to change by an amount of 
dB equal to its order. A 1-dB change 
in power of each of the two input 
RF signals causes the power level of 
each two-tone, third-order product 
to change by 3 dB. 


Input intercept point is normally 
associated with two-tone, third-order 
intermodulation products because the 
third-order product is closest in 
frequency to the desired IF output 
product of any two-tone intermodula- 
tion product. The even-order, two- 
tone intermodulation products that 
exit from double- and single-balanced 
mixers are suppressed far more than 
the odd-order products, due to mixer 
balance. Odd-order intermodulation 
products containing even-order LO 
harmonics are suppressed in double-, 
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but not in single-balanced mixers. 
Third-order two-tone products follow 
the (m; + mg) dB of output power 
to 1-dB-of-input-power rule much 
more closely than the other higher- 
order, two-tone intermodulation pro- 
ducts. Two-tone intermodulation pro- 
ducts with orders greater than 7 are 
rarely a problem unless RF input 
power comes within a few dB of LO 
input power. 


To illustrate the use and importance 
of intercept point, consider Figure 3, 
which shows two input RF signals, 
two output IF signals, and two output 
two-tone intermodulation products, 
given the following input frequencies: 
fa, = 410 MHz, fr, = 400 MHz and 


f. = 100 MHz. Assume the desired 
received signal is fp, , and that fr, is 
an unwanted input signal. Desired 
signal fR, mixes with f,_ to yield 
310 MHz and 510 MHz outputs, and 
fr, mixes with f_ to yield 300 and 
500 MHz outputs. Signals fR, and 


fr, combine to intermodulate with 


the LO to produce outputs at 320 
MHz, 520 MHz, 290 MHz and 490 
MHz. Higher-order single- and multiple- 
tone intermodulation products are also 
produced. Changing input power levels 
of fr, and fr, affects the output 
power levels of the IF and _inter- 
modulation products differently. 
Initially, both fr, and fr, have 


-10 dBm of input power, causing 
IF products to have -16 dBm of 
output power, assuming SSB conver- 
sion loss for this mixer is 6 dB. This 
input power level of -10 dBm causes 
third-order products for this particular 
mixer to have -62 dBm of power, 
which is 46 dBc; i.e., 46 dB down 
from the IF products. As input power 
for both fr, and fr, increases by 
20 dB to become +10 dBm, the power 
level of both IF products increases by 
20 dB to become +4 dBm. 


The two, third-order intermodulation 
products, however, have increased by 


DESIRED IF OUTPUT: (fg, +f) = 310, 510 MHz 
UNDESIRED IF OUTPUT: (fa, +f) = 300, 500 MHz 
INTERMOD OUTPUTS: (2fg,-fr,) + fc = 320, 520 MHz 
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Figure 3. Relative power levels of input RF, output IF, and output intermodulation 


products as a function of frequency. 
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60 dB to have -2 dBm of power, 
giving a smaller intermodulation sup- 
pression of only 6 dBc, as compared to 
46 dBc when RF input powers were 
both -10 dBm. This highlights a key 
point: to specify intermodulation sup- 
pression, both the suppression (in 
dBc) and the input RF power levels 
must be specified because inter- 
modulation suppression varies as a 
function of input RF power. Further 
increasing both input power levels by 
3 dB brings them up to +13 dBm, 
causing a 3-dB increase in power for 
both IF products, bringing them each 
up to +7 dBm. This 3-dB increase in 
RF input power causes a 9-dB increase 
in output power for the intermodula- 
tion products, bringing them up to 
+7 dBm also. The IF and intermodula- 
tion power levels are equal here, so 
+7 dBm is the output intercept point, 
and +13 dBm is the input intercept 
point, because this is the power level 
of both input RF: tones that would 
cause IF and intermodulation products 
to have the same output power if the 
mixer did not compress. 


Intercept point is normally presented 
as shown in Figure 4. Input power is 
plotted along the horizontal axis, and 
output power is plotted along the 
vertical axis. Two lines are plotted: 
one relating IF output power to RF 
input power, and another relating 
intermodulation output power to RF 
input power. Two points on each line 
are required to plot them. Recall that 
for -10 dBm of input RF power, the 
IF output power is -16 dBm, and 
intermodulation output power is - 62 
dBm. So, (-10, -16) is the first point 
for the IF line, and (-10, -62) is the 
first point for the intermodulation 
line. Also, recall that +10 dBm of 
input power causes the IF output 
power to be +4 dBm and intermodula- 
tion output power to be -2 dBm. So, 
(10, 4) is the second point on the IF 
line, and (10, -2) is the second point 
on the intermodulation line. The two 
lines can now be drawn. The point at 
which they intersect gives the input 
and output intercept points for the 
mixer at a particular set of input 
frequencies for a given LO power 
level and temperature. 


The reason why so much effort is 
spent extrapolating out the intercept 
point instead of simply specifying the 
desired suppression and input RF 
power levels is that intercept point 
assumes intermodulation suppression 
to be zero dBc. This means that only 


one piece of information needs to be 
transferred between system designer 
and mixer manufacturer; namely, the 
input RF power level at which inter- 
modulation suppression would be 
zero dBc, which is the input intercept 
point. So, instead of needing to 
specify two numbers, only one is 
necessary. This is the reason for using 
the intercept method. 


A simple formula exists for calculating 
input intercept point, given the level of 
intermodulation suppression, the order 
of the intermodulation, and the input 
RF power levels giving rise to this level 
of suppression. 


| secreting 
Suppression (dBc) 
(order - 1) 


+ [input RF power (dBm) | 


Hy = 


For example, when each input tone 
has -10 dBm of power, the third-order, 
two-tone intermodulation suppression 


SOME MANUFACTURERS 
OIP = +16 dBm 


Pout (dBm) 


is 46 dBc. This gives: 





6 
ae 10 dBm) 


=+13 dBm 


IIP (dBm) = 


This agrees with the +13 dBm IIP 
determined graphically. 


Also, output and input intercept are 
related by the mixer conversion loss 
or gain (for active mixers): 


—- mixer 
conversion 
loss (dB) 


OIP (dBm) = IIP (dBm) ¢ or 


+ mixer 
conversion 
gain (dB) 


Two more details need to be men- 
tioned about intercept point. The first 
is that when determining intercept 
point, input RF power for each tone 
should be no greater than -20 dBm 


BOTH fa, AND fr, 


SOME MANUFACTURERS 
11P = +16 dBm 


TRUE IIP = +13 dBm 


Figure 4. Output power of IF and intermodulation products as a function of input RF 
power. 





for Class 1 mixers, -10 dBm for Class 
2 mixers, and 0 dBm for Class 3 
mixers [3]. 


If these RF input powers are exceeded, 
intermodulation output power as a 
function of input RF power deviates 
from the (m; + mj +...) dB output 
power to 1-dB-input-power rule, 
causing the wrong intercept point to 
be extrapolated. Secondly, one con- 
fusing aspect connected to intercept 
point is the way in which it is specified 
by different manufacturers. While 
most manufacturers specify intercept 
point as explained in this discussion, 
some manufacturers, in order to be 
able to publish a seemingly high value 
for the intercept point of their mixers, 
have a different interpretation. Their 
technique is to specify input intercept 
point as the power level at which the 
input RF and output intermodulation 
power levels are equal. Figures 3 and 4 
show that if the input RF power level 
is increased from +13 dBm to +16 
dBm, the power level of the inter- 
modulation products theoretically 
increases 9 dB, to become +16 dBm 
also. Some mixer manufacturers would 
specify +16 dBm as the input intercept 
point for this mixer, allowing the 
customer to think he is buying a 
better mixer than an identical one 
specified correctly at +13 dBm. This 
method generates a value for input 
intercept point that is higher by half 
the mixer conversion loss than the true 
input intercept point. It also generates 
values for input and output intercept 
points that are equal. 


When specifying intercept point for a 

mixer, it is advisable to: 

1. Distinguish between input and out- 
put intercept point. 

2. Specify the order of the _ inter- 
modulation product, and number 
of input tones it has. 

3. When measuring two-tone, third- 
order intercept point, keep both 
RF input power levels no greater 
than: 

(a) -20 dBm for a Class 1 mixer 
(b)-10 dBm for a Class 2 mixer 
(c) OdBm fora Class 3 mixer 

4. Check that input IP and output IP 
are not equal; if they are, the input 
IP value given is misleadingly higher 
than the correct one by half the 
mixer conversion loss. 

Oo. Specify individual test frequencies 
instead of a test bandwidth, and 
specify all input power levels 
because intercept point changes as 
a function of frequency and input 
power. 


ios 





SSB Noise Figure 


Mixer SSB noise figure is measured in 
dB, and is the amount of noise added 
by the mixer to the converted signal 
plus the SSB conversion loss. Noise 
figure is the difference in dB between 
the input RF signal-to-noise ratio and 
the output IF signal-to-noise ratio 
(IF power out includes either the up- 
or down-converted IF product). 


SSB NF (dB) = 10 log | ae | 


Noise PWR In (3) 


IF PWR Out | 


TAO 108 [ae PWR Out 


= [RF Power In (dBm) 
- IF Power Out (dBm) } 
+ [Noise Power Out (d3m) 
- Noise Power In (dBm) ] 


SSB NF (dB) = [SSB Conversion Loss (4) 
(dB)] + [Output-to-Input 
Noise Ratio (dB) } 


Like SSB conversion loss, SSB noise 
figure is normally specified instead of 
DSB (Double Sideband) noise figure, 
because the mixing process produces 
both up- and down-converted IF 
products, and normally only one of 
these products is desired, so the other 
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product is discarded. This causes half 
the input power to be lost, making the 
SSB noise figure 3 dB higher than the 
DSB noise figure. This is why IF out- 
put power in Equation (3) includes 
either the up- or down-converted IF 
product, and not both. Simply adding 
3 dB to the DSB noise figure assumes 
that the mixer generates both side- 
bands with equal conversion loss. This 
assumption is routinely made in 
specifying mixer SSB noise figure 
because DSB noise figure is sometimes 
easier to measure. 


Additive noise has three main com- 
ponents: Johnson (thermal), shot, and 
flicker noise. Johnson noise is gene- 
rated by Brownian motion of elec- 
trons in the series bulk resistance 
of the diode, causing random voltage 
fluctuations to appear across it. As 
diode temperature increases, the elec- 
trons move faster and over a longer 
distance, increasing the amplitude of 
the noise power generated. Another 
source of noise is the shot effect. This 
noise contribution is generated by ran- 
dom fluctuations in diode current. 
Both shot and thermal noise are 
generated randomly, and _ produce 


relatively constant noise power (white 
noise) over a given bandwidth. When 
calculating the amount of noise added 
by these two sources, it is important 
to specify the bandwidth over which 
the noise power is measured, since the 
noise power is proportional to band- 
width. Flicker noise is also generated 
in diodes. Its rms power is propor- 
tional to 1/frequency, so it becomes 
appreciable at lower frequencies. All 
W-J mixer diodes are normally sorted 
for noise figure in the GHz frequency 
range to determine the amount of shot 
and thermal noise they generate. When 
diodes are operated at much below 
400 kHz, flicker noise may become a 
problem. Diodes for the WJ-M1K, 
WJ-M40, and other mixers are sorted 
for flicker noise. Thermal, shot, and 
flicker noise are always generated, and 
combine with SSB conversion loss to 
yield the overall mixer SSB noise 
figure. The SSB noise figure is usually 
about 0.5 dB higher than SSB con- 
version loss. 


This discussion has presented the basics 
of mixer characteristics and perfor- 
mance. Part 2 of this Tech-notes series 
will go on to discuss mixer theory. 








Author: Bert C. Henderson 


This article presents the practical 
aspects of mixer theory and _ tech- 
nology. It discusses mixer circuits, the 
mixing process, baluns, diodes, and 
one W-J mixer design. An _ under- 
standing of the material in parts 1 and 
2 of this Tech-notes series will provide 
the foundation necessary to discuss 
and specify mixers. 


Mixer Circuits 


There are basically four types of mixer 
circuits: single-ended (SE),  single- 
balanced (SB), double-balanced (DB), 
and double double-balanced (DDB). 
Each has its own set of performance 
tradeoffs that must be considered to 
optimize system performance. 


Single-ended mixers are the simplest 
type, since they use only one diode. 
Figure 1 shows that the L-, R- and I- 
ports are electrically the same, being 
only separated by filters that provide 
interport isolation. The bandwidths of 
the filters must not overlap if high 
isolation is required. Part 1 of this 
Tech-notes series outlined some of the 
important benefits of having good 
interport isolation. In addition, good 
isolation in SE mixers forces the LO 
and input RF currents into the diode, 
and the IF current out the I-port. All 
the possible intermodulation products 
fiat exit the I-port of SE mixers. 


fy « yn +m fm tnt, (1) 
m,n =0, 1,2; 3,... 


Figure 1. Single-ended mixer. 
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Coefficients m and n are integers and 
can assume any value. SE mixers can 
operate with very low LO power 
because only one diode is used. This is 
beneficial in systems that can deliver 
only a small LO power level. Low LO 
power, however, also means a small 
dynamic range because the 1-dB com- 
pression point, which is usually taken 
to be the top of the dynamic range, is 
typically 5 to 10 dB below the LO 
power level. If a greater dynamic range 
is required, two or more diodes can be 
placed in series to allow for more LO 
power. Other solutions for allowing 
more LO power to bias the diode are 
presented later in the section on Classes 
of Mixers. If the system is narrow-band 
and does not require great dynamic 
range, good IM suppression, and high 
isolation, an SE mixer may be the best 
choice, since it can be very inexpen- 
sive if the filter arrangements are 
simple. However, if a more broadband 
mixer that has better IM suppression is 
required, a balanced mixer is the 
better choice. 


Single-balanced mixers are composed 
of two single-ended mixers (see Figure 
2). Figure 3 shows two of the forms 
that SB mixers can take. The L-port 
balun balances the diodes and _ inter- 
faces them with the unbalanced LO 
input. The most important character- 
istic about a balun is its ability to 
maintain phase angles with respect to 
ground, of +90° at B, #90° at D, and 
0° at C (if it has a center tap). When 
these angles are maintained, the balun 
is said to be well-balanced. Insertion 
loss, and output-to-input impedance 
ratios of baluns are also important. 
Many versions exist, some of which are 
discussed later. 


Single-balanced mixers have good L- 
to-I and L-to-R isolation due to the 


Figure 2. 
composed of two single-ended mixers. 


Single-balanced mixer is 





balance of the balun and diode match. 
If the i-v (current-voltage) curves match 
with each other, and the parasitic 
reactances of all the diodes match, 
the diodes form a voltage divider, 
causing a virtual ground to appear at 
the junction between D1 and D2 in 
Figure 3. A virtual ground is a node 
having a O° phase angle with respect 
to ground. The effect of the virtual 
ground is to null out the LO voltage 
to keep it from appearing at the R- 
and I-ports, thus isolating the L-port 
from the R- and I-ports. This is a 
broadband means of causing isolation, 
because balun balance and diode 
match are inherently less susceptible 
to frequency change than are filters. 
Actual baluns are never perfectly 
balanced, and actual diodes are never 
perfectly matched, so a finite amount 
of LO power becomes incident at the 
R- and I-port filters. 


RF current in Figure 3 flows from 
cathode to anode in D2. A forward 
biased diode can be modeled as a 
switch that is either open or closed: a 
closed switch allows current flow in 
both directions. If the RF current 
through D2 is much smaller than the 
LO current biasing it on, D2 will 
appear to the RF current as a closed 
switch. The small-signal RF current 
flowing in D2 cancels a small part of 
the large-signal LO current, shifting 
the average operating point of D2 to 
a lower voltage. Similarly, the RF 
current flowing in D1 adds to the LO 
current, causing the average operating 
point of D1 to have a higher voltage. 
This is illustrated in Figure 4. If the 
RF and LO amplitudes are different 
by less than about 10 dB, alternate 
cycles of the RF signal cause one diode 
to almost completely bias off, and the 
other diode to bias on even harder, 
causing the mixer to become unbal- 
anced, degrading isolation and IM 
suppression. Conversion loss degrades 
as well because the IF and RF current 
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Figure 3. Two versions of a single-balanced mixer. 





paths have higher time-averaged impe- 
dances due to the diodes biasing off on 
alternate RF cycles. Also, the diodes 
are forced to operate in the very non- 
linear region of their i-v curve, increas- 
ing the potential for two-tone IM 
products to appear, should a second 
RF signal be incident at the R-port. 
R-to-L isolation in SB mixers is caused 
by the RF currents from D1 and D2 
cancelling each other in the L-port 
balun. Recall that SB mixers also have 
good L-to-R isolation due to mixer 
balance. In general, such reciprocity 
(good L-to-R isolation and good R- 
to-L_ isolation) holds for interport 
isolation caused by mixer balance, but 
not necessarily for isolation resulting 
from filters, as R-to-I and I-to-R 
isolation is in SB mixers. Removal of 
the R-port filter degrades I-to-R 
isolation without affecting R-to-I 
isolation, because the I-port filter keeps 
RF current from exiting through 
the I-port. 


Besides having better L-to-R and L-to-I 
isolation than SE mixers, SB mixers 
have better IM suppression. Half the 
possible IM products exiting the I- 
port are suppressed because those with 
even harmonics of the RF are cancelled 
due to circuit balance and diode match. 
Of course, cancellation is never perfect, 
so IM products with even harmonics 


(A) 


of fp do appear, but they are sup- 
pressed. 


Single-balanced mixers have twice as 
many diodes as SE mixers, so they 
require more LO power. More diodes 
allow SB mixers to have better IM 
suppression and isolation than SE 
mixers with the same amount of input 
RF power, because the RF voltage is 
dispersed across two diodes instead of 
one, thus causing half the deviation 
from average diode operating point 
than that of an SE mixer. 


If the system requires suppression of 
IM products with even harmonics of 
fr, high L-to-R and L-to-I isolation 
over a broad bandwidth, and non- 
overlapping R- and I-port bandwidths, 
an SB mixer is a better choice than an 
SE mixer. If the filter arrangements 
are simple, and the diodes are inexpen- 
sive, an SB mixer can be very cost 
effective. 


Double-balanced mixers are composed 
of two SB mixers. Figures 5 and 6 
show that combining two SB mixers 
results in either a ring or a star (cross) 
DB mixer, depending on which type of 
SB mixers are used. DB mixers are so 
termed because they use two baluns, 
whereas SB mixers use only one. 
L-to-R and L-to-I isolation in DB 
mixers is achieved in the same way as 


(B) 


Figure 4, The average operating point of D1 (A) is slightly lowered and of D2 (B) is 
slightly raised by RF input current ip. 
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it is in SB mixers, except that the R- 
port balun causes the LO-generated 
voltage appearing at the R-port to 
equal the difference between the 
small voltages appearing at junctions 
J; and Jo in Figure 5. Ideally, these 
small LO-generated voltages are nulled 


out as virtual grounds, but non- 


idealities in balun balance and diode 
match allow them to appear. The LO- 
generated voltage appearing at the I- 
port is the sum of the small voltages 
at J 1 and J5. 


The I-port could be placed at the cur- 
rent return of the L-port balun instead 
of at the R-port balun (as shown in 
Figure 5), but L-to-I isolation would 
degrade for such reasons as: diode 
match is not used to help isolate the 
L- and I-ports; the L-port is not 
balanced as well, due to the loss of its 
ground returm; and the I-port is more 
susceptible to receiving LO power 
radiated from the L-port if the two are 
nearer to each other. 


R-to-I isolation in DB mixers is caused 
by the balance of the R-port balun. In 
both ring and star DB mixers, the I- 
port is a virtual ground with respect to 
the R-port input voltage. This voltage 
nulling effect is mainly dependent on 
the balance of the R-port balun in ring 
mixers, whereas in star mixers, it may 
also depend on the diode match if the 
I-port is taken to be the junction of 
the four diodes (as in Figure 6) and 
not the center tap of the R-port balun. 


Double-balanced mixers theoretically 
generate only one quarter of the pos- 
sible IM products; these have odd fpr 
and odd f, harmonics. The other IM 
products are suppressed, the degree of 
which is a function of balun balance 
and diode match. Even-by-even IM 
products which have even fr and even 
f, harmonics are usually suppressed 
more than even-by-odd, or odd-by-even 
products. 


LO power for DB mixers is typically 
3 dB higher than that for SB mixers 
because DB mixers use twice as many 
diodes as SB mixers. Hence, the 1-dB 
compression point of a DB mixer is 
higher than that of an SB mixer, 
causing correspondingly greater dyna- 
mic range and IM suppression. 


Ring DB mixers using soft-dielectric 
(PTFE) [1] technology (as opposed 
to thin-film) are generally more 
popular than star DB mixers using the 
same technology, because the state-of- 
the-art with soft-dielectric mixers is to 


Figure 5. The two versions of a double-balanced mixer in (B) and (C) are formed in (A) 
by combining the two single-balanced mixers of Figure 3(B). 


Figure 6. The star double-balanced mixer (B) is formed in (A) by combining the two 
single-balanced mixers of Figure 3(A). 


use a ring quad, which has four 
Schottky-barrier diodes arranged in a 
ring. Ring quads have four leads, each 
of which is bonded to one of the four 
Junctions between diodes. DB star 





mixers with ring quads use two quads, 
utilizing only half of each, and, hence, 
are less cost effective than ring mixers, 
which fully utilize one quad. Ring 
quads are quite small, being typically 


0.100 to .045 inches square or in 
diameter [2]. Quads are preferred over 
individual glass-encapsulated diodes 
because parasitics in the latter limit 
the maximum operating frequency to 
about 5 GHz, whereas ring quads have 
been successfully operated at fre- 
quencies up to 26 GHz at Watkins- 
Johnson Company, and show promise 
of going even higher in frequency. 
Individual beam-lead Schottky-barrier 
diodes do not have extreme parasitics, 
as do individual glass-encapsulated 
diodes. 


For most applications, double-balanced 
mixers, which are the industry stan- 
dard, are usually by far the best choice 
over SB and SE mixers. However, an 
understanding of SB and SE mixers is 
important because they are the building 
blocks of which DB mixers are com- 
posed. The superior performance of 
DB mixers over SB mixers almost 
always far outweighs the minimal 
increase in price for the two extra 
diodes and balun. DB mixers have 
superior IM suppression and dynamic 
range, as well as low VSWR, low con- 
version loss, and low noise figure. These 
characteristics have been achieved over 
multiple-octave bandwidths. 


Ground return paths for RF and IF 

currents must be present in any mixer. 

The RF current return in DB mixers 

exists due to the time-averaged con- 

ductance of the diodes, which is 

mainly controlled by the LO, but also 

by the input RF if its power level is 

close to that of the LO. RF current in 

the mixers of Figure 5 splits: half of it 

passes through D2 and D8 and half 

passes through D1 and D4 to complete 

the RF circuit. The IF currents leave 

junctions J3 and Jq4 to return to ground 

through either the L-port balun center 

tap to ground as in Figure 5B, or 

through the quarter wave-length lines 

as in Figure 5C. IF ground returm 

currents usually pass through the mixer 

case; increasing conversion loss by as 

much as 1 dB. Triple-balanced mixers, 
which have a balanced I-port, do not re- 
quire IF currents to return to ground 
through the case, eliminating the effect 
of path losses through the case. 


Triple-balanced mixers are so termed 
because the I-port, as well as the L- and 
R-ports are balanced as shown in Figure 
7. Twice the number of diodes are 
present in TB mixers as in DB mixers, 
so more LO power is required, and the 
RF voltage is dispersed across twice as 
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Figure 7. A DDB mixer is formed by combining two ring DB mixers (A) or two star DB 
mixers (B). (A) and (B) are the same circuit. 





many diodes. These factors increase 
dynamic range and IM suppression. LO 
power required is typically in the +10 
dBm to +13 dBm range for TB mixers 
with medium-barrier Schottky-barrier 
diodes, but some TB mixers can handle 
as much as +24 dBm of LO power, 
allowing for very high intercept points 
for both single- and two-tone IM pro- 
ducts, much greater dynamic range, and 
good operation as upconverters because 
the mixer can handle more input power 
before compressing. This is significant 
because amplification is less expensive 
at the lower frequency before the signal 
is upconverted. 


TB mixers are formed by combining 
two-star or two-ring DB mixers. A 
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careful study of Figure 7 reveals that 
these two methods yield identical 
circuits, suggesting that a duality exists 
between ring and star DB mixers. They 
are, in fact, electrically identical. 


Triple-balanced mixers usually offer 
greater dynamic range, better IM sup- 
pression and interport isolation, and 
broader I-port bandwidth than DB 
mixers. But, the disadvantages are the 
higher LO power requirement, and 
greater cost for the extra four diodes 
and the labor necessary to match eight 
diodes instead of only four. 


Any of the three ports in SB, DB and 
TB mixers can be the R-, L- or I-port 
because these mixers are all composed 
of SE mixers, which have electrically 


identical L-, R- and I-ports (ignoring 
filters), which all appear in parallel 
across the SE diode. 


Port selection is largely based on 
frequency requirements for f,, fr 
and f,. Essentially, port usage is that 
which optimizes system performance. 
This is why even though the R-, L- 
and I-ports may be designated for a 
given mixer, the system sometimes 
performs better with reversed R- and 
L-ports. Care must be taken, however, 
when reversing R- and L-ports because 
L-to-I isolation is typically. better than 
R-to-I isolation in most DB mixers. 


The Mixing Process 


Mixing can only be caused by devices 
which have current-voltage relation- 
ships that are non-linear or that change 
as a function of time (time-variant), or 
both [4]. Switches are time-variant 
because they form either a short or an 
open circuit as a function of time. 
Mixers require very fast switching (at 
the LO frequency), making mechanical 
switches impractical. Schottky-barrier 
diodes are usually used in mixers as 
switches because of their low noise 
figure and fast switching speed [5]. 
Diodes are nonlinear, so both their 
time-variant and non-linear properties 
are used to cause mixing. 


Because diodes are nonlinear, they 
cause two or more signals applied 
simultaneously across them to mix, 
producing single and multiple-tone 
IM products. Two voltages applied in 
series across a diode cause the current 
through it to contain the IF and higher- 
order IM products of the two voltage 
inputs. This is shown by expanding 
the exponential diode i-v relationship 
into a power series for a forward 
biased diode: 


(VLtVRV/VT 
Oo e 


Ip =I 
7 (VLtVR_)" 
roe Vin! 


where: 
V, and Vp are sinusoidal. 
Io is the reverse bias saturation 
current. 
Vr is the (q/NKT)! term. 
Ip is the diode current. 


The n=0 term yields a de current. The 
n=1 term yields the fundamentals. 


The n=2 term yields the second 
harmonics of f, and fp, plus the up- 
and down-converted IF products. The 
n=3 term yields the fundamentals, the 
third harmonics of f, and fp, and the 
2f_t+fR and +f, +2fp intermodulation 
products. If alln terms were calculated, 
all the IF and _ higher-order inter- 
modulation products would show up. 


Higher-order intermodulation products 
are caused by higher values of n, so 
they are severely attenuated by the 
term, 

t 

n! 
This agrees with empirical obser- 
vation, because higher-order IM pro- 
ducts are suppressed more than lower- 
order ones are. 


Besides being caused by nonlinear 
devices, mixing is caused by devices 
that are time-variant. Switches are 
time-variant because their two possible 
states, open or closed, change over 
time. Figures 8 and 9 illustrate how 
switching causes LO and RF signals 
to multipiy each other to generate IF 
and intermodulation products. 


Figure 8. Series switch controlled by V;, 
gates Vp to produce Vj fF. 


When V_ is high, Vip equals Vp, and 
when V_ is low, Vif equals zero. The 
high and low states of V, cause the 
switching waveform of the relay, S, , 
to be one and zero, respectively. Vj 
is the product of Si and Vp: when 
Vi is high, Vig = (1) ° (VR) = Vr and 
when V_ is low, Vig = (0) * (VR) =0. 
Since S, is an odd square wave, it con- 
tains the odd harmonics of its base 
frequency, weighted by their indivi- 
dual Fourier coefficients. Vj and S, 
have the same waveform, so their 
Fourier series are identical; however, 
their dimensions are different. All the 
harmonics of f, in S; multiply with 
Vr, generating intermodulation pro- 
ducts containing odd harmonics of f,, 
as illustrated by the following trigono- 
metric identity: 


cos(n wt) cos (Wert) = 
1 
“9 Leos(neo + WR)t + 


cos(nw, - Wr)t] 
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Figure 9. Waveforms of Vr, Vi and Vif. 





where, 
esa gs Macy ee {eae 


Figure 10 shows a simplified SE mixer, 
which is the basic building block in 
balanced mixers. It is identical to 
Figure 8 in that the large-signal V,_ 
periodically switches the diode on and 
off to gate Vr, but different in that 
the diode passes through a very non- 
linear conduction region between its 
fully-on and fully-off states. V,, 
which controls diode conductance, G, 
(analogous to S,_), causes current I, to 
flow through the diode. I, contains 
harmonics of f, due to the diode 
nonlinearity. G_ equals I, divided by 
Vi; hence, G, also contains har- 
monics of f,. These harmonics are 
especially prevalent in G, if the level 
of V, is high enough to make the 


Figure 10. Simplified single-ended mixer. 





diode clip, causing I, to approximate 
a squarewave. Vp, being a small signal, 
does not cause the diode to clip; hence, 
IM products, +mfp +f, are usually 
suppressed more than +f, +nf,, 
where m and n are integers. 


Vr causes current Ip to flow through 
the diode. IR contains harmonics of 
fR because of diode nonlinearity, 


and generates Vr across the diode 
series bulk and dynamic resistance. 
Since IR contains harmonics of fp, 
Vr does also. VR and G, are each 
expanded into a Fourier series to 
represent their respective harmonic 
content, as in equations 2 and 3. 
Multiplying the two expansions pro- 
duces a double Fourier series expan- 
sion for Ijf, as shown in equation 4, 
that contains all the IM products 
generated when f, mixes with fp [6]. 


ae jnw it 

Gu = 2, re (2) 

n=-co 
= jmwrt 

VR = p> Vm e (3) 
m=-co 

oe jltn wr tmuwp)t 

lip = 2 2 gn Vvme f i 
n=0 m=0 (9) 


IF power, which is transferred from the 
mixer to the IF load by current, Ij, 
contains these IM products. 


Multiple-tone IM products result when 
two or more input RF signals mix with 
the LO to produce the following 
frequencies: 

fim =(+m, fR, +m fr, t .-.-Jen t 
Coefficients m and n are integers and 
can assume any value. The IM pro- 
ducts, fj, are generated by two 
means: diode nonlinearity acting alone, 
and acting together with the diode- 
switching property to remix products 
reflected back into the mixer. The 
multiple-tone IM products of most 
interest are the two-tone third-order 
products, fi, and fjy,. These are 
generated by the n=4 and n=6 (as well 
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as higher-order) terms of the power 
series expansion for diode current [7]. 


fim, +2 fR, +tfri)tf_ 
fim, = (+fr, +2 fr, ) +f, 


Two-tone third-order IM products are 
also generated when the following IM 
products reflect back into the mixer 
to remix. This effect can change the 
intercept-point by as much as 3 dB or 
SO. 


Single-Tone 
f= +2 fr, ; 2 E, 
f= *fR, , + 2fr, 


Two-Tone 
f=tfr, tfr, +f, 


This method of generating multiple- 
tone IM _ products requires poor 
mismatch at the mixer ports, so its 
effect can be minimized by properly 
matching the ports. Operating the 
diodes in the more linear part of their 
current-voltage curve by applying 
relatively high LO power and low input 
RF power will minimize multiple- 
tone IM products generated by diode 
nonlinearity. High-level mixers of the 
Class-2 and Class-3 variety require 
more LO power than Class-1 mixers, 
thus allowing for increased IM 
suppression. 


Classes of Mixers 


Various classes of mixers have been 
defined that require increased LO 
power levels and have superior IM 
suppression [8]. A normal DB mixer 
which has a single diode in each 
leg of the ring is a Class 1 mixer. Class 
2, type-1 mixers have a second series 
diode in each leg of the ring, for a 
total of eight diodes. This type of ring 
is now available in a small package, 
similar to ring quads, and is called an 
octal. Class 2, type-2 mixers have an 
added series resistor in each leg. Class 
3, type-1 mixers have a series diode in 
series with a shunt RC combination in 
each leg of the ring. Class 3, type-2 
and type-3 mixers are identical to 
Class 3, type-1 mixers except that they 
have two series diodes or two shunt 
diodes, respectively, in place of the 
single diode in the type-1 mixer. These 
classes are outlined in Table 1. Class 4 
mixers have a network of hybrids that 
drive two sets of diodes, and two 
resistors that absorb certain IM pro- 
ducts [9]. 
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MIXER CLASS 


Class 2, Type 1 


Class 2, Type 2 


Class 3, Type 1 


Class 3, Type 2 


Class 3, Type 3 


CIRCUIT 


Class 1 ——_——»|—___—- 
——>1 >t— 


LO POWER FOR DB MIXERS 
(dBm) 


+7 to +13 


+13 to +24 


+13 to +24 


+20 to +30 


+20 to +30 


+20 to +30 


Table 1. The various classes of mixers with their approximate LO power ranges. 





Adding more elements to the ring 
allows more input RF power to be 
applied to the mixer before the average 
operating points of the diodes in 
adjacent legs change enough to signifi- 
cantly unbalance the mixer, and also 
enter the more nonlinear region of the 
diode i-v curve. Such unbalancing 
degrades cancellation of IM products 
with even f, or fp harmonics. IM 
products with odd fr and odd f,_ har- 
monics theoretically are not affected 
by mixer balance. When unbalancing 
occurs, conversion loss increases be- 
cause power that would otherwise 
help generate IF products, instead 
partially contributes to help generate 
the IM products that begin to appear. 
This, combined with the higher time- 
averaged impedance in the IF and RF 
current paths, and generation of heat, 
cause conversion compression as input 
RF power increases. 


Class-2 mixers have better IM sup- 
pression than Class-1 mixers because 
input RF voltage is dispersed across 
twice as many elements. Class-3 
mixers, in tum, have better IM sup- 
pression than Class-2 mixers because 
the shunt RC combination self-biases 
the diode by charging up during the 
positive LO cycle and discharging 
slowly enough to keep input RF 
power from dominating the operating 
point when LO voltage goes through 
its zero crossing. Conversion-loss in 
Class-3 mixers does not significantly 
increase due to the extra RC com- 
bination because the capacitor skirts 
RF current around the resistor. 


Baluns 


Balanced mixers are composed of 
baluns and diodes. The balun balances 
the diodes and interfaces them with 
the unbalanced system. It also matches 
system and diode impedance, and helps 
provide interport isolation. If the balun 
is at the L-port, it must provide the IF 
current return path to ground. Currents 
in the two balanced leads of a balun 
are 180° apart in phase and +90° and 
490° out of phase with respect to 
ground. 


Baluns are also used for applications 
other than mixers; in fact, many baluns 
used in mixers were borrowed from 
antenna applications [10]. Much has 
been written about baluns, and many 
clever versions have been developed 
[11], [12]. Mixers can be constructed 
using any type of balun, but certain 
ones are consistently used in most 
mixer designs. Most balun circuits can 
be realized using various technologies 
such as: waveguide, thin-film and soft- 
dielectric MIC (microwave integrated 
circuit), coaxial cable, or bifilar and 
core. These technologies are generally 
associated with specific frequency 
ranges [13]. Generally, MIC and wave- 
guide baluns are used in the 0.5- to 
100-GHz frequency range, coaxial and 
bifilar baluns are used in the dc to 
8-GHz frequency range, and bifilar- 
core baluns are used in the dc to 4- 
GHz frequency range. 


Figure 11 shows a center-tapped trans- 
former which is used in virtually all 
de to 4-GHz balanced mixers. Broad- 


Ip 


Figure 11. Transformer with a grounded 
center tap is a balun. 


band transformers of this type, having 
very good balance and various impe- 
dance ratios, are realized using bi-, tri- 
and quad-filar transmission lines wrap- 
ped around various shapes and types 
of ferrite cores [14]. The centertap- 
to-ground allows for good balance over 
a fairly broad bandwidth. The fre- 
quency dependence of the core 
permeability limits the bandwidth over 
which the balun is well balanced 
because electrical lengths of the wind- 
ings change as frequency changes, 
causing a corresponding change in 
phase. Conversion loss in mixers using 
these baluns is typically 6.5 dB to 
8 dB. Figure 11 is also used to repre- 
sent baluns, as depicted in most mixer 
schematics, even though they may be 
realized completely differently than 
this figure suggests. 


The balun in Figure 12, using a trans- 
mission line and quarter-wave line to 
ground, has been realized using thin- 
film technology in the so-called 
coplanar balun of the WJ-M31, and 
other microwave mixers. When L is a 
quarter wavelength long, points B and 
D are +90° and 790°, respectively, 
out of phase with respect to ground. 
A fairly broadband balun can be 
realized by adjusting the lengths of L 
and the quarter-wave line so that they 
are a quarter-wave long at different 
frequencies. The impedance ratio of 
this balun is 1:1. When this balun is 
used on the L-port of a DB mixer, the 
quarter-wave line to ground provides 








Figure 12. Transmission line with 
quarter-wave line to ground is a balun. 








Figure 13. Transmission line balun. 





the ground return path for the IF 
current. 


Another version using transmission 
lines is shown in Figure 13. It is used 
in the WJ-M40 and other mixers. 
Node C is used as the I-port in these 
mixers. 


Figure 14 shows another transmission 
line balun that uses a shorting trans- 
former (1, and lj) to provide the 
ground return path forIF current. This 
balun, which is used in the WJ-M1K, 
and other mixers, is usually realized 
using two lengths of bifilar: one for 
L, and one for 1, and ly. Ip and Ip 
do not short to ground through 1, 
and l5 because Ip and Ip force equal 
currents through 1, and lj that oppose 
each other if 1; and lo are long, com- 
pared to the wavelength in use. When 
1, and lg are too short, Ip and Ip do 
short to ground; this limits the low 
frequency end of the balun band- 
width. The high frequency limit is 
determined by the series inductance 
of bifilar L. : 


Diodes 


Almost all mixers currently available 
use Schottky-barrier diodes to cause 
mixing. Other devices, such as tran- 
sistors and FETs, have been used in 
active mixers [15], [16] that provide 
conversion gain and high intercept- 
point; but, these mixers have high 
NF (noise figure), and are expensive, 
especially if GaAs FETs are used. 
Schottky-barrier diodes are relatively 
inexpensive, have low NF, and can be 
operated up to millimeter-wave fre- 
quencies [3], [5]. They usually require 
no dc power supply for normal opera- 
tion because LO power is sufficient to 
switch them on and off. 


The forward-biased properties of 
Schottky-barrier diodes are controlled 
by majority carriers, so these diodes 
can be switched quickly because 
minority carrier storage effects are not 


present. When the forward voltage 
drops to zero, the current stops almost 
instantly, and the reverse voltage can 
be established in a few picoseconds 
[2], [5]. 

Schottky-barrier quads are made by 
bonding four diodes arranged in a 
ring onto a ceramic, fiberglass, or 
plastic substrate. A monolithic ring 
quad is preferred over one with 
individual diodes because the diodes 
in the monolithic quad match each 
other and track together over tem- 
perature much better than individual 
diodes. Rings with eight (octal) and 
twelve (duo-decca) diodes have recently 
become available for high-level mixer 
applications. 


GaAs Schottky-barrier diodes typically 
have cutoff frequencies in the 400- to 
1000-GHz frequency range, whereas 
silicon diodes cutoff in the 80- to 
200-GHz frequency range. GaAs 
diodes have higher forward voltage, 
Vy, resulting in a higher LO power 
requirement. They are more expensive 
than silicon diodes and have higher 
flicker noise. V;_ for GaAs diodes with 
1 mA of series current is typically .70 
volts, compared to .30 volts for a 
medium-barrier silicon diode. 


In order to optimize the noise figure 
of Schottky-barrier diodes, the follow- 
ing LO power levels should be applied 
per diode [5]: 


Barrier LO Power Per Diode 
High +3 dBm or more 
Medium -3 dBm to +3 dBm 
Low -3 dBm or less 


Figure 14. Shorting transformer balun. 
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The WJ-M1K mixer, which is a field- 
proven leader with low conversion loss 
and superior IM suppression, uses the 
balun in Figure 14 to interface the 
L-port with the diodes. The R-port 
balun is the same as that in Figure 13, 
with the I-port connected to node C. 
This is a Class 2, type-1 mixer, designed 
specifically for suppression of IM 
products. 


Analysis of 
Intermodulation Products 


The IM products present in the IF 
output of an SE mixer are derived by 
using Equation (4). When SE mixers 
are combined to form a balanced 
mixer, some of these IM products are 
eliminated through cancellation. This 
is illustrated in the following analyses 
for SB, DB, and TB mixers. The analy- 
sis procedure used assumes diode con- 
ductance, Gy; is composed exclusively 
by harmonics of large-signal Vip be- 
cause V, is a small-signal voltage, its 
effect on diode conductance can be ig- 
nored. It also assumes the diodes are 
identical, and the baluns are perfectly 
balanced. Diode currents i, and ip in 
the SB mixer of Figure 3A combine to 
give IF current, lip 


co 3060 . 
ip= LD = vm gp etn OL tm ORIt= K 
n=0 m=0 


in =Ke*/™™ = K-1)™ 


Ip = iq-ig = K[1-(-1)™] 


The e?!™” term in ig, which equals 
(-1)™, is present because IR opposes 
ip. 

K represents the double Fourier series, 
the coefficients of which give the 
relative amplitudes of the IM products. 
Since the goal is to determine which 
IM products exit the I-port and not 
their relative amplitudes, the double 
Fourier series is dropped. This allows 
for quick determination of which IM 
products will exit the I-port of a given 
mixer circuit, because the cumbersome 
Fourier series expansions need not be 
written. 


When m is even (m = 0, 2, 4, . . .), 
Iie = 0; when m is odd (m = 1, 3, 5, 
. ..), [jp 70, showing that IM products 
containing even harmonics of fp are 
suppressed in SB mixers and that all 
others exit the I-port. 


Analysis of the ring DB mixer in 
Figure 5 is similar. Diode currents 11, 
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in, ig and iq combine to produce IF 
current, Ij-. Current i; has the (-1)™ 
term because it opposes IR; i3 opposes 
I, , and ig opposes both I, and Ip. 


14 = K(-1)™ 
i9 =K 
iz = K(-1)" 


i4 a K(- 7 


Tip =i, - ig +i3 - 14 
=K[CI)™-14+(-1)"- ED] 
= K[(-1)"- 1] [1- ¢1)™] 


Ij- = 0 if either n or m are even, so 
only the IM products with odd f, and 
odd fp harmonics exit the I-port. 


The star DB mixer in Figure 6 has the 
same IF output as the ring DB mixer 
just analyzed. Its IF output current is 
calculated as follows: 


Ip =i, — ig +ig- ig 
=K[(-1)"- 1) (¢1)™ - 1) 


Again, the odd-by-odd IM products 
are the only ones exiting the I-port. 


The two TB mixers in Figure 7 are 
identical circuits. An analysis of both 
versions shows that only the odd-by- 
odd IM products exit the I-port. 


Ip = i1 — ig + ig - ig = i7 — ig + ig - ig 
=K[(-1)" - 1] (¢1)™ - 1) 


Knowledge of which IM products exit 
the R- and L-ports is often required. 
Current leaving the R-port of the ring 
DB mixer in Figure 5 is IR, ,: 


IM products with odd fr and even 
f, harmonics exit the R-port. Current 
Dies ae contains the IM products exiting 


the L-port: 


Tou =i4- 14 
“SKDC 


IM products with even fR and odd 
f, harmonics exit the L-port. A 
similar analysis of currents leaving the 
R- and L-ports of the TB mixer of 
Figure 7 shows that the odd fr by 
even f, IM products exit the R-port; 
the even fg by odd f, IM products 
exit the L-port. R- and L-ports must 
be well-matched to the system in 
order to keep these products from 
reflecting back into the mixer to 
remix and produce further IM pro- 
ducts. Attenuators on the mixer ports 
enhance matching by attenuating 
unwanted products, thus lessening 
their effects on adjacent system 
components. 


Harmonic mixers, as shown in Figure 
15, use the second harmonic of the 
LO to generate the desired IF signal. 


Tip =-iy +i2- ig + ig 
=KE CU STG) ToC 
=K[1- -1)™] (1+ €1)"] 


IF output occurs for IM products 
having odd fp and even f, harmonics, 
which include the desired +2f, + fp 
products. Harmonic mixing allows the 
LO to operate with half the normally 
required frequency. These mixers have 
higher conversion loss and a more 
unstable IF output because frequency 
drift in the LO is doubled. 


Conclusion 


This Tech-notes series has presented 
the basics of mixer characteristics, 
performance, theory, and technology: 
Part 1 discussed SSB conversion loss, 
VSWR, isolation, dynamic range, IM 
products, intercept point and SSB 
noise figure. Part 2 discussed mixer 
circuits, the mixing process, classes of 
mixers, baluns, diodes and one example 
of how baluns and diodes are com- 
bined to form a mixer. This founda- 
tional material should provide a good 
basis for the understanding of mixers. 


Figure 15. Harmonic mixer. 





PASSIVE COMPONENTS 


Selecting Mixers for Best 
Intermod Performance 


(Part 1) 


Single-tone intermodulation is considered under various input 
conditions for double-balanced mixers. It’s important to select the 
mixer with the highest isolation over the frequency range of 


interest. 


This is the first of a two-part article that 
compares the three general classes of 
double-balanced mixers. Part Il, planned 
for next month, will cover third-order two- 
tone intermods for various LO drives and 
rfinputs. The pitfalls in using the intercept 
method in evaluating intermodulation will 
also be discussed. 


The choice, among the many types of 
double-balanced mixers, not only de- 
pends on cost, size, reliability and dy- 
namic range, but also on an ability to 
suppress unwanted distortion products 
resulting from the non-linear character- 
istics of the mixer diode. Here’s a tutorial 
discussion on the design of mixers and 
ways to evaluate them. Two types of 
distortion are considered—single-tone or 
harmonic intermodulation, and multiple or 
two-tone intermodulation. Harmonic inter- 
mod charts are used as a guide for 
choosing frequencies and predicting dis- 
tortion product levels. 


Mixer Types and Classes 


Mixers are placed into three general 
classes depending on the mixer’s signal- 
level handling ability. Most commercially- 
available double-balanced mixers are 
low-level (Class |) types. Low-level means 
the total combined input signal power is 
below —10 dBm. High level mixers are 
generally above this input threshold. 

Class | mixers have 1 dB conversion 
compression points typically in the region 
of 0 dBm to +5 dBm with a nominal LO 
drive level. of +7 dBm. Such mixers typi- 
cally have one diode in each leg of the 
diode ring, but otherwise are similar in 
circuit configuration to Class II mixers, 
Fig... 
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1. A Class Il, Type 1 mixer has two 
diodes in each leg. The 1 dBcompression 
point occurs from +8 to +12 dBm with 
nominal LO drives from +13 to +20 dBm. 
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CLASS II MIXER 
(TYPE 2) 
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CLASS 11 MIXER 
(TYPE 1) 


2. The various classes of mixers have 
different elements in their legs. A Class ll, 
Type 2 mixer incorporates a precision 
series resistive element. Class II mixers 
offer best performance in suppressing 
higher-order intermods. 


High-level Class Il mixers have 1-dB 
compression points at +8 to +12 dBm 
and nominal LO drive levels from +13 to 
+20 dBm. They are capable of handling 
two 0 dBm signals without conversion 
compression. Of the two Class II type 
mixers commercially available, Type 1 is 
least expensive and most common. It 
uses two diodes in each leg, Fig. 1. This 
mixer operates with a nominal LO drive of 
+13 dBm, but will generally give im- 
proved single-tone and two-tone |IM sup- 
pression with a +17 dBm LO drive. 


The Class Il, Type 2 mixer has a series 
Precision resistor in each leg, Fig. 2, and 
typically a 0.5 dB greater conversion loss 
than Type 1. Ithas a better balanced ring 
because of the precision resistive ele- 
ments and, therefore, offers lower dc 


offset voltage, higher isolation and better 
suppression of the single-tone IM pro- 
ducts—all of which depend on mixer 
balance. These resistive elements in an 
intermediate-level mixer serve to hold a 
larger reverse bias on the pairs of diodes 
during any non-conducting half cycle. 
This allows a larger rf signal voltage to be 
applied before conversion compression 
occurs. However, more LO power must be 
supplied to drive the diodes to the low 
dynamic resistance necessary for mini- 
mum conversion loss. 


A third mixer class (Class III) is the very 
high-level class with a 1-dB compression 
point at +15 dBm or higher and nominal 
LO drive levels from +20 to +27 dBm. 
These are the most expensive and the 
best performing high-level mixers in sup- 
pressing higher-order, single-tone, and 
third-order two-tone intermodulation dis- 
tortion. The capacitor in parallel with the 
series resistive element (Fig. 2) will 
charge to an average dc voltage when the 
LO drive signal is impressed. This voltage 
acts to hold a reverse bias on the opposite 
diodes of the ring so that when the LO 
voltage passes through its zero voltage 
transition region, the diodes remain re- 
verse biased. Thus, alarger rf signal must 
be applied to overcome this reverse bias 
and turn on the diodes which raise the 
mixers conversion compression point. 
The capacitor also acts as an rf bypass so 
rf-port signal power is not lost in the 
resistive elements. The conversion loss of 
a Class Ill mixer is a minimum and is 
typically only about 0.5 dB greater than 
for a Class | type. 

The disadvantage of the Class III mixer 
is the additional complexity results in 
increased cost. Also, the thermal noise in 
the resistive elements can raise the mix- 
er’s noise figure above its conversion 
loss. This thermal noise is worse at fre- 
quencies above 200 MHz and is gener- 
ated principally in the resistive elements 
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as a result of internal dissipation and 
environmental temperature. The Class III 
mixer is usually limited to those appli- 
cations where the maximum operating 
temperature does not exceed +85°C. 


What Constitutes Distortion? 


Single-tone (harmonic-intermodulation) 
distortion results when one signal is pres- 
ent at the r; port. The desired mixing term 
is a single-tone intermodulation product 
resulting from a beating of the local oscil- 
lator with the rf input signal. Because the 
local oscillator and its harmonics mix with 
the rf input signal and its harmonics, 
higher-order distortion products also re- 
sult, Table 1. 

Two-tone intermodulation occurs when 
two signals are applied to the mixer's 
input port, and results in the mixing be- 
tween these two signals and the LO, (Part 
ll of this article discusses two-tone distor- 
tion in more detail). Often, the single-tone 
IM products in Table 1 are called “‘spuri- 
ous responses’. This is correct if one 
considers only mixer produced products 
other than the desired sum or difference 
frequencies. Two-tone or multiple-tone IM 
distortion would also be correctly labeled 
“Spurious responses’ to the system. Con- 
fusion occurs when trying to distinguish 
between the products in Table 1 and two- 
tone distortion by referring to the former 
as ‘spurious responses’”’ and the latter as 
“IM products’, since both can correctly 
be called by either terminology. 


From Table 1 itis evident that forthe 3f, 
row and higher f, products, the Class Ill 
mixer does a superior job of single-tone 
IM suppression. For the 2fg and f, row, 
there is no improvement by using a high- 
level mixer. The bottom row shows a 
definite degradation-in the suppression 
for both Class Il and Class III mixers. The 
bottom row represents harmonics of f.; 
and because the f, signal level is higher in 
the high-level mixer, these harmonics are 
higher in magnitude. 


Theoretically, the nf, product will de- 
crease (n—1) dB foreach dB the f, level is 
decreased relative to the desired f, + fp 
output level. For example, the 3f, prod- 
ucts should decrease (3—1) dB or 2 dB 
for each GB that fp is decreased. This 
means the unshaded 3f, row should show 
20 dB greater suppression than the shad- 
ed 3f, row since the input level for the 
unshaded rows is 10 dB less than the 
shaded rows. 


The Class || and Class III mixers show 
about 20 dB improvement for the —10 
dBm input signal, but the Class | mixer is 
not consistent here. Because the 0 dBm rf 
input signal is large enough to cause a 
small amount of conversion compression 
in the Class | mixer, severe uncancelled 
odd fg mixing occurs with odd f, products. 
Theoretically, all odd fg products (mixing 
with all odd f, products) are not sup- 
pressed because of balance in a double- 
balanced mixer, but such suppression is 
dependent on the level produced by the 


Table 1 


diodes. This is shown in Table | for the 
Class | mixer, where the 3f, products 
mixing with the odd f, products, show 
about 10 to 20 dB less suppression than 
the 3f, products mixing with the even- 
order f, products. The even fg products 
show about the same suppression when 
mixing with both the even and odd f, 
products. If the mixer balance were per- 
fect, these products would be completely 
cancelled by the double-balanced circuit. 

The odd fp products are the most pre- 
dictable products in the charts. They 
typically vary less than +5 dB from unit to 
unit of the same model and, unless con- 
version compression has taken place, 
they decrease fairly well according to the 
rule where nf, will decrease (n-1) dB 
relative to the desired output foreach dB 
that rf input level is decreased. The even 
harmonics of fg vary as much as +15 dB 
from unit to unit of the same model; 
particularly for the 4f, and higher even- 
order fg rows. 


Select the Right-Class Mixer 


Displays of mixer performance for each 
class, Fig. 3a, b, c, show 3f, and higher 
order fg products of the three rf-port input 
signals mixing with the LO drive signal. 
The Class I| mixer reduces the strongest 
IM products about 20 dB more than the 
Class | mixer, and the Class III mixer 
reduces these products nearly 40 dB 
more than with the Class | mixer. 
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3. Spectrum analyzer display shows intermodulation prod- 
ucts for (a) Class | mixer, +7 dBm LO drive; (b) Class II 
mixer, with +17 dBm LO drive; and (c) Class III mixer with 
+27 dBm LO drive. 


If the displays had included products In many critical applications, where 2f, 
from the bottom three rows of Table 1, Products occur in the output, the Class Il, 
there would not have been total improved __ type 2 mixer is the best choice. If only 3f, 
Product suppression for the Class || and and higher products are present, a Class 


Class Ill mixers. Therefore, before an II] Mixer will give the maximum sup- 
intelligent choice can be made on the pression. If the output includes still lower 
class of mixer required, it is necessary to order products, then the best answer, if 
know what products are present in the possible, is to change the system fre- 
output passband. quencies to eliminate these relatively 
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strong products. If this is not possible, 
then a Class | Mixer with the best isolation 
should be used. 


Table 2 shows the effects of increased 
LO drive level on single-tone IM suppres- 
sion for 0.2-500 MHz Class |, Class Il, 
type 1, and Class II type 2 mixers. Note 
that for many of the 3f, products, the 
Class Il type 2 mixer has about 10 dB 
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improvement over the Class II type 1 
mixer. In general, for 3f, and higher fr 
products, 0.5 to 2 dB additional suppres- 
sion can be obtained for each dB in- 
crease in LO drive. The 2f, or fg rows 
generally show little change with in- 
creased LO drive and the bottom two 
rows typically shows a degradation in 
suppression. 


Choosing the Right Frequency Range 


What mixer should one use when the 
bands overlap significantly? As an exam- 
ple, consider operation near 50 MHz. One 
has a choice between a 0.05 to 200 MHz 
mixer and a 5 to 500 MHz mixer. The 
single-tone IM chart, Table 3, is based on 
50 MHzand provides data for three differ- 
ent printed-circuit model Class | mixers. 
The average suppression for the 3f, row 
forthe 0.05 to 200 MHz unitis 58 dBwitha 
+7 dBm LO drive level. The 5 to 500 MHz 
unit has an average suppression of 62.3 
dBon the 3f, row. This unit has better high 
frequency isolation due to less distributed 
Capacities in the fewer turns required on 
the transformers. 

The effect of the distributed Capaci- 
tance has been further reduced in the 2 to 
500 MHz mixer. This has been accom- 
plished by using baluns on both the LO 
and rf ports. 

The balun tends to balance the voltage 
at the input to the transformer, thus caus- 
ing more nearly equal current to flow in the 
distributed capacitance. This results in a 
better balanced output voltage from the 
transformer to the diode ring. This mixer, 
with baluns, Fig. 4, gives an average 
suppression on the 3f, row of 67.5dB, or5 
dB greater than without the baluns. 

Table 4 compares distortion products 
of a 0.2 to 500 MHz Class | Mixer to those 
of 3 to 1000 MHz Class | mixers at 
approximately 300 MHz. Those products, 
which depend on mixer balance and 
which exclude only the odd fp mixing with 
the odd f,, have better suppression in the 
higher frequency mixer because of the 
higher isolation. 

In summary, for the best IM suppres- 
sion one should select the mixer with 
highest isolation for the frequency range 
of interest. 
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4. A balun on the LO and rf ports of a 
mixer gives a better balanced output 

voltage from the transformer to the diode 
ring and results in better IM suppression. 
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Table 4 


SINGLE-TONE INTERMODULATION DISTORTION 


(M1) A: 0.2 TO 500 MHz CLASS | MIXER 
(MIA) B: 3 TO 1000 MHz CLASS | MIXER 


HARMONICS OF fp 


fis 300 MHz @ +7 dBm 
fp 300 MHz @ -10 dBm 
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Table 5 


SINGLE-TONE INTERMODULATION DISTORTION 


INPUT FREQUENCIES 


HARMONICS OF fr 


HARMONICS OF f, 


FREQUENCY RANGE OF MIXERS. 


(M6E) A: 5-500 MHz 
(M6F) B: 2-500 MHz (with BALUNS 


CLASS | MIXERS 





Different Input Frequencies and Distortion Products 


Table 5 compares distortion products of 
two higher-frequency Class | mixers (that 
were included in Table 4) for 50 MHz and 
300 MHz input signals. The output signals 
for 300 MHz input fall between 10 and 50 
MHz on the center diagonal and are 
centered around 300 MHz on the two 
outside diagonals. Thus, all products are 
within the i-f port frequency range. The 
even order fg products show typically 5- 
15 dB degradation at 300 MHzon most IM 
products that depend on mixer balance. 
Products that do not depend on mixer 
balance, (3f, by 3f, and 5f, by 5f_) showed 
improved suppression at 300 MHz. This is 
not always the case, but typically such 
products do not degrade appreciably at 


the higher frequencies. 

When necessary to specify distortion 
products, it should be done with refer- 
ence to broadband 50-ohm systems 
since any other system is unique and 
must be exactly duplicated in each test 
setup right down to the length and type of 
line between the mixer ports and driving 
sources and loads (particularly the i-f 
port). Part II will show how different i-f port 
filters affect third order two-tone prod- 
ucts. Also, it is advisable to specify a 
definite set of frequencies for each IM 
product considered, rather than a band of 
frequencies, so that exact correlation 
between the manufacturer and customer 
can be obtained. 


Selecting Mixers for Best 


Intermod Performance 


(Part 2) 





Third-order two-tone intermodulation is a function of LO drive and 
rf input levels. In evaluating IM, it’s important the mixer is operating 
in a truly linear region. 


This is the second and concluding article 
on intermodulation products in double- 
balanced mixers. Part | appeared last 
month. 


In many receiver applications, two input 
signals may enter a mixer and mix with the 
local oscillator signal to produce un- 
wanted inband intermodulation products. 

These third-order two-tone products 
can be particularly troublesome in a re- 
ceiver because they are separated from 
the desired output signals by the same 
amount as the two input signals. Because 
of this equally-spaced relationship, it is 
very difficult to provide adequate filtering 
to remove the products without affecting 
the desired outputs. 

Two methods that are used to reduce 
these two-tone products are: 

e Increase the LO drive for low input 
signals so the diodes operate only briefly 
in the highly non-linear transition region. 
e Increase the forward voltage drop in 
each diode leg. This is accomplished by 
Placing additional diodes or resistive 
elements in each leg of the mixer ring and 
increasing the LO drive level. 

The Class Ill mixer gives the best sup- 
pression of IM products over wide rf input 
levels when LO drives of +17 dBm or 
more are provided. However, the perfor- 
mance for each class of mixer and their 
relative merits should be carefully 
weighted before selecting any type. LO 
levels should also be carefully evaluated 
for their effect on other parameters. 

In addition to third-order two-tone prod- 
uct suppression, the tradeoffs between 
the 1 dB conversion compression point 
and the intercept point (where second 
and third-order IM products occur) in the 
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1. Spectrum of i-f and IM products for (a) Class | mixer, 13 dBm LO drive, (b) Class || 
mixer, 20 dBm LO drive and (c) Class III mixer, 23 dBm LO drive, show the equal 
Spacing in frequency between the unwanted products. Horizontal scale is 0.5 MHz/div. 
(centered at 30 MHz) and the vertical scale is 10 dB/div. 


various mixer types should also be consid- 
ered. Interestingly enough, achieving a 
high compression point is no guarantee 
that maximum two-tone suppression has 
been achieved in a double-balanced 
mixer. 


Suppressing Third-order Products 


Consider the spectrum of the three 
classes of mixers in Fig. 1. The two rf input 
signals fp, and fro, are O dBm tones at 220 
MHz and 220.5 MHz applied to the rf port 
of each of the mixers. The LO signal, f,, set 
at 250 MHz, is driving each mixer at its 
maximum recommended LO drive level. 
The unwanted inband third-order two- 
tone modulation defined as (2fp2 — fri) + 
f, and (2fp1 — fre) + f,, is shown in 
decreasing amounts foreach mixer class. 
Fig. 1 (a) shows the third, fifth, and 
seventh-order products for a Class | 
mixer. With 7 dB additional LO power, the 
Class II mixer, Fig. 1 (b) provides about 20 
dB of increased suppression over the 
Class | mixer on the third order product. 
And with 10 dB more LO power, the Class 
Ill mixer, Fig. 2 (c) provides about 40 dB of 
increased suppression on the third-order 
product. This additional suppression on 
the high level signal can be used to 
reduce distortion in receivers with large 
input signal levels and in multi-channel 
communication equipment. It is also very 
useful in spectrum analyzer i-f sections 
where a large dynamic range is required. 


Determining the Intercept Point 


The intercept point used widely to predict 
the second and third-order distortion sup- 
pression in linear amplifiers is being in- 
creasingly applied as a specification for 
double-balanced mixers. It is defined as 
the intersection of the desired output 
Curve and the curve of the distortion 
Product of interest. The third-order two- 
tone curves in Fig. 2 for a Class | and 
Class III mixer show a 3:1 slope on an 
absolute log-log scale intersecting the 
desired output curve which has a 1:1 
slope. Their relative slope is then 2:1 
which results in the 2 for 1 rule i.e., for 
each dB the input is reduced, the third 
order two-tone will be reduced 2 dB 
relative output. 

For example, if the input level is re- 
duced 10 dB, the additional suppression 
below the desired output would increase 
by 20 dB. This rule holds only over the 
linear region of the third-order slope. 

Instead of actually extrapolating the 
linear portion of the two-tone curve as in 
Fig. 2, a simpler method is to take the 
relative suppression (using the test set- 
up of Fig. 3) divide by two and algebra- 
ically add the input level to this. For 
example, using this rule on the —20 dBm 
inputs forthe Class | mixer in Fig. 4 yields 
62/2 —20 = +11 dBm as in the input 
intercept point. This is the true intercept 
point for this Class | mixer since the —20 
dBm inputs is in the linear region. (Note 
that Fig. 2 verifies this +11 dBm value). 
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2. Third-order two-tone modulation curves may be used to 
define the intercept point of mixers. It domonstrates the 2 dB 
for 1 dB rule, that is for each dB the input is reduced, the 
third-order two-tone will be reduced 2 dB relative to the 


desired output. 


However if the rule is used at the —10 
dBm input levels on the Class | mixer, the 
result is 54/2 —10 = +17 dBmwhich is 6 
dB higher than the true intercept point. 
The interesting fact here is that -10 dBm 
is usually the most popular level for 
measuring two-tone distortion in a mixer. 
Unfortunately, at this level, the intercept 
simply is not valid for the Class | mixer. If 
the purpose of the intercept point is to 
provide a single specification to predict 
the IM suppression for a large range of 
input signal levels then it should be ap- 
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3. Test setup for measuring relative two-tone IM vs. rf input level shows test 
instruments used. Comparable manufacturers’ test equipment works equally as 
well. For the test results shown in Fig. 4, LO frequency is 113 MHz and 

fa, and fro is 43 and 63 MHz. The S-band mixer tested operates at a fp of 

3.2 GHz and an LO frequency of 3.36 GHz at +17 dBm. 


Input Signal Level Each Tone - dBm 


4. A comparison of relative third-order two-tone inter- 
modulation products show non-linearities occurring for 

Class | and || mixers at —18 dBm but not for the Class III 
mixer even at 0 dBm. The S-band Class II mixer shows a 


slight non-linearity at the signal levels increase above 


—16 dBm. 


plied only to the linear region. Fora Class | 
mixer, the region is up to about —20 dBm 
and it is up to about — 10 dBm for Class II 
mixer. For a Class III mixer, the region 
extends to 0 dBm. 


Third-Order IM Cancellations 


When two diodes are used for simulta- 
neous mixing in a mixer, cancellation can 
occur in the third order two-tone prod- 
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ucts if the diodes are biased at a differ- 
ent level’. The different bias levels cause 
the fourth and sixth order coefficients of 
the polynomial that represents a diode 
characteristic curve to be opposite in sign 
to the fourth and sixth order coefficients 
of the other diode. 

In a double-balanced mixer, which 
uses a ring quad arrangement, the two 
diodes are biased on by the LO signal 
during any half cycle. The rf signal passes 
through one of these conducting diodes 
in an opposing direction to the LO signal 
and in an aiding direction in the other 
conducting diode. For low level input 
signals, this rf perturbation is small com- 
pared to the average LO bias level. At 
higher input levels, however, it causes the 
two diodes to be biased at slightly differ- 
ent levels at any instant in time. A sign 
reversal on either or both the fourth and 
sixth order coefficients between the two 
diodes will cause some degree of cancel- 
lation to occur. The extent of canellation 
is 12.5 dB at —10 dBm input levels for the 
Class | mixer as shown in Fig. 4. The 
maximum cancellation using a +7 dBm 
LO signal occurs with two —8 dBm input 
signals. As the input levels are increased 
still further, conversion compression ef- 
fects occur in the mixer. 


Anothertype ofcancellationin a double- 
balanced mixer is a relative phase shift 
between the IM products that are pro- 
duced in each of the two conducting 
diodes. The IM distortion currents gener- 
ated by each diode are summed in the 
i-f port of the mixer so that any phase 
shift between these currents will cause 
some cancellation in the IM distortion. 
By placing an open ended 50-ohm coaxial 
line directly in shunt on the i-f port of the 
mixer and adjusting the line length over 
several inches as much as 30 dB addi- 
tional suppression can be provided. 


Mixer Compression 


The conversion compression in a mixer 
is unlike the gain compression in an am- 
plifier. An amplifier compresses the signal 
when clipping of the waveform occurs as 
a result of the transistors being driven into 
saturation during one-half cycle or cutoff 
during the other half cycle or both. In a 
double-balanced mixer (see Figs. 1, 2; 
p.48 Nov. 1973 Microwaves, ) the local 
oscillator alternately drives one half of the 
diode ring on while the other half is 
reversed biased by the “on” biased di- 
odes. When the magnitude of the rf signal 
becomes sufficiently large it can also act 
as an LO signal and turn-on the diodes. 
When this happens, rf signal energy is lost 
in these diodes—resulting in conversion 
compression. 

Conversion compressionis also caused 
by the rf signal opposing the LO signal 
in one of the conducting diodes. This 
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causes a shift in the average operating 
point towards a higher dynamic imped- 
ance. The rf signal then sees a relatively 
high impedance in one diode and a low 
dynamic impedance in the other. This 
effect unbalances the i-f currents through 
the LO transformer and causes partial 
loss of common mode cancellation. The rf 
signal then sees a higher impedance in 
the LO transformer—further increasing 
the conversion compression in the mixer. 
These effects have been found to be less 
significant than the rf signal acting as an 
LO source and can be overcome by main- 
taining a large LO signal to rf signal level 
ratio. 


Effects of LO Drive on IM 


Improvements in third-order suppression 
also occur when the LO drive is optimized. 
This is seen in the Class | mixer per- 
formance in Fig. 5, which shows relative 
third-order two-tone IM suppression for 
four LO drive levels. It is not possible to 
extend the true linear region more than a 
few dB using increased LO drive. Note 
that the higher order coefficient cancella- 
tion occurring with the +7 and +10 dBm 
LO drive levels is virtually eliminated with 
the +13 dBm drive level. The +17 dBm 
drive level actually produces a reversed 
effect and degrades at a slightly faster 
rate than the 2:1 rate. This higher rate of 
degradation is also evident in the Class II 
mixer Fig. 5 (dashed lines) when driven at 
a +20 dBm LO level. In comparing the 
third-order suppression of the Class | and 
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Class || mixers both driven with +13 dBm 
LO drive levels, it is seen that there is no 
apparent advantage for signal levels be- 
low — 10 dBm in using the Class II mixer to 
obtain better third-order two-tone sup-. 
pression. The improvement in third order 
suppression with increased LO drive for 
low level input signals is the result of the 
diodes operating for a shorter period of 
time in the highly nonlinear transition 
region. 

One trade-off for driving a Class | mixer 
at a higher than nominal LO drive level 
can be an increase in noise figure for 
i-f frequencies below 10 MHz since the 
diodes are not screened for low 1/f noise 
at high current levels. This is important 
in phase detector applications. Also a 
slight loss of mixer isolation can occur 
since the diodes are not matched at the 
higher current levels. Most mixer manu- 
facturers do not recommend that a Class | 
mixer be driven above +13 dBm on the 
LO port. 


Effects of rf Drive 


The type of two-tone degradation occur- 
ring for rf input levels above +10 dBm on 
a Class | mixer demands that changes to 
the basic mixer circuit be made. This is re- 
quired to obtain improved performance 
since increasing the LO has a negligible 
effect on IM performance. This is one 

reason that the Class Il type 1 high-level 
mixer was developed. (See Fig. 2, Part | 
of this article, Nov. 73 p. 48). The extra 
diode in each leg of the mixer provides 


Heap pe ft 5. LO drive heavily influences third-order two-tone IM for a Class | mixer 


(black). This mixer type does not exhibit any phase cancellation so no cross- 
EEE EH ie overs in suppression occurs. A Class II mixer (in dash lines) offers no 

improvement in third-order IM suppression at a — 13 dBmLO drive when signal 
levels below — 10 dBm are used. Class III mixer offers the best IM suppression 
over wide rf input levels and LO drive levels. 


6. Third-order two-tone suppression for the three classes 
of mixer has wide variations at the higher frequencies. 
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7. Third-order two-tone suppression for a 3 to 1000 
MHz Class | mixer is not necessarily dependent on the 
LO drive. Phase cancellation is also a factor. 





additional back bias on the “non-con- 
ducting” pair of diodes. The resultant 
compression effects prevent severe IM 
degradation on rf input signal levels up 
to 0 dBm. 

For 0 dBm FF inputs, the Class II mixer 
gives 22 dB greater suppression than the 
Class | mixer when both mixers are driven 
at +13 dBm on the LO port. When +17 
dBm or greater LO drive levels can be 
provided, the Class III mixer, Fig. 5, (color 
tint) will give superior Suppression for all 
rf input levels. This is caused by the capa- 
citive elements in each diode leg in the 
mixer. Each capacitor holds a reverse 
bias on each pair of diodes during their 
non-conducting period even when the LO 
swings through its zero voltage transistor 
point. Reasonable linearity is maintained 
up to 0 dBm for LO drive levels of +17 
dBm and higher and up to —3 dBm for 
a +13 dBm LO drive level. 


What’s the Effect with Frequency? 


Third-order two-tone Suppression main- 
tains three distinct levels of suppression 
for each class of mixer. Across a 500 
MHz band, as shown in Fig. 6, there is a 
10-15 dB variation in suppression with 
frequency. The variation is most pro- 
nounced at the higher frequencies where 
a relatively small change in frequency can 
result in alarge change in IM suppression. 
The effect over frequency for —10 and 
—20 dBm input levels and four different 
LO drive levels is shown in Fig. 7. Notice 
that increasing the LO drive level does 
not always result in improved perfor- 
mance. In fact at 500 MHz with —10 dBm 
rf input levels, the best performance is 
obtained with +7 dBm drive. The sup- 
pression here is nearly 20 dB better than 
the suppression at 270 MHz and over 25 
dB better than the suppression at 700 
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MHz. Increasing the LO drive level 6 GB, 
decreases the suppression at 500 MHz 
by 18 dB. This indicates that phase can- 
cellation effects are responsible for the 
excessive suppressions at 500 MHz with 
the +7 dBm LO drive. The suppression 
improves only by 10 dB with a 10 dB 
reduction in the rf input levels which is 
only half the amount predicted using the 2 
dB for 1 dBrule. Even with — 20 dBm input 
signals this point measured about 12 dB 
better than the 270 MHz and 700 MHz 
readings. 

The Class Ill mixer gives improved 
performance across the entire frequency 
band with each increase in the LO drive 
level, Fig. 8. Because Class | and II mixers 
are not linear over the common rf input 
levels used for measurements and are 
particularly sensitive to phase cancella- 
tion, it is recommended that the intercept 
concept be used on these mixers with 
extreme caution. 


Compression and Intercept Points 


The 1 dB conversion compression point 
is often related erroneously to the inter- 
cept point on a one-for-one basis in 
mixers. Experimental data, however, 
shows that there is no direct dependence. 
For input levels below —18 dBm, the 
Class | mixer gave 25 dB of additional 
suppression when the LO drive is in- 
creased from +7 to +17 dBm, Fig. 5. 
This is an intercept point increase of 12.5 
dB. The 1 dB compression point, how- 
ever, only increases from +5 dB to +7.2 
dB, Fig. 9, because it takes an expo- 
nential increase in diode current to obtain 
a linear increase in diode voltage. Thus, 
very litional back voltage can be 
developed to hold both of the “non-con- 
ducting” pair of diodes biased off. 
Further evidence that the compression 


8. Class Ill mixer offers improved suppression of IM 
over Class || mixers but is still sensitive to frequency. 


point and intercept point do not track with 
each other (especially when compression 
effects have not occurred inside the 
mixer) are illustrated by the two Class III 
mixers in Fig. 10. The higher level mixer 
(B) is designed for a +20 dBm guar- 
anteed 1 dB compression point and 
maximum third-order, two-tone IM sup- 
pression with a nominal LO drive of +27 
dBm. The lower level Class Ill mixer (A) 
is designed for maximum third-order two- 
tone IM suppression with a minimum LO 
drive. (The third-order, two-tone perfor- 
mance of these two mixers is shown in 
Fig 6). Note that even though the higher 
level Class III mixer has a 5 dB higher 

1 dBconversion compression point and is 
driven with a +27 dBm LO signal, the 
lower level unit gives about the same two- 
tone IM suppression with only +23 dBm 
LO drive. 


Back in the early development of high 
level double-balanced mixers, a group of 
special high barrier, hot-carrier diodes 
were put into a mixer to obtain a higher 
compression point. The compression 
point was raised a few dB, but the third- 
order, two-tone IM suppression—espe- 
cially for low level signals—was actually 
several dB worse even when the LO drive 
was adjusted to give the same average 
current level in the diodes. (A distortion 
analysis using numerical techniques on a 
computer generated sixth order poly- 
nominal to represent the diode character- 
istic curve revealed very large fourth and 
sixth order components exist as com- 
pared to the standard barrier diodes.) 


In short, achieving a high compression 
point is no guarantee that maximum two- 
tone suppression has been achieved. In 
fact, there is no direct correspondence 
between compression point and third- 
order, two-tone IM suppression, in dou- 
ble-balanced mixers. 


9. An intercept point is not directly related to the 


compression point of a mixer. 


Relative IMD dB 


LO Drive dBm 


10. A higher 1 dB conversion compression point 
doesn'tnecessarily insure better two-tone IMsuppression. 


Il-f Port Termination Reactive? 


The figures presented up to this point are 
for a 50© broadband system. Frequently, 
however, alimited i-f bandwidth is needed 
which requires filtering. In a typical down- 
converting application, this makes the 
filter look like 500 at the lower (or desired 
sideband) but reactive to the upper side- 
band. As a result, the upper sideband is 
reflected back into the i-f port of the mixer, 
typically degrading the two-tone IM per- 
formance. It is necessary that an i-f port 
termination provide 50© to both upper 
and lower sideband. If not degradation in 
third-order, two-tone suppression occurs 
as shown in Fig. 11. The dotted line shows 
the suppression with a 500 broadband 
termination on the I-port. The bottom solid 
curve results when using a 30 MHz band- 
pass filter that provides a 500 input im- 
pedance at 30 MHz and for frequencies 
above 45 MHz when terminated in 500. 
The top curve shows that 25 dB degrada- 
tion occurs by reversing the input and 
output ports on this filter with the un- 
desired sidebands reflected back into the 
l-port of the mixer. The two center curves 
are obtained using a 30 MHz crystal filter 
and a 33 MHz low-pass filter connected 
directly to the I-port. The degradation for 
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these two cases is not as severe as with 
30 MHz bandpass filter with reversed 
input and output ports. The actual amount 
of degradation is a function of the rel- 
ative phase of the reflected signal to the 
phase of the signals present in the mixer. 

In some cases, it’s possible at any 
given frequency to obtain good or even 
better performance (than offered by a 
broadband 500 termination) by using an 
adjustable line length. Of course, any 
adjustment for optimum suppression is 
frequency sensitive and can enhance or 
degrade the conversion loss by as much 
as 2or3 dB. 

Another method for providing a 500 ter- 
mination to both upper and lower side- 
bands when the frequency separation will 
permit, is to use a diplexer on the |-Port. 
A typical application might be to provide 
a low-pass filter that cuts off above 70 
MHz with R-Port frequencies from 225- 
400 MHz. Diplexers for this have been 
built which have typically less than 0.2 dB 
insertion loss. 


Input Seni evel Fach Tone dBm 


11. It’s important to terminate the i-f port of mixer into 
500 or IMD increases. 
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Predicting 
Intermodulation 
Suppression In 


Double-Balanced 


Mixers 


Author: Bert C. Henderson 


Predicting intermodulation (IM) sup- 
pression in double-balanced (DB) 
mixers continues to be extremely 
important in the design and operation 
of microwave and RF systems. IM 
products generated by the mixer can 
masquerade as the down-converted IF 
signal, thereby reducing system effec- 
tiveness. Fortunately, the threat of IM 
products can be avoided if their fre 
quencies and power levels are known. 
Determination of IM frequencies is 
fairly simple, but knowledge of the 
exact power levels of IM products 
generated by mixers always requires 
careful measurement, which is time 
consuming and, thus, expensive. 
Approximate predictions of IM power 
levels are sometimes deducible from 
catalog data showing trends in typical 
IM suppression for a given mixer; but 
often, such datais unavailable. Various 
efforts have been made to mathema- 
tically predict IM suppression in single 
ended and single-balanced mixers':?, 
but to date no practical formulas for DB 
mixers have been made available. To 
help microwave and RF system 
designers predict singletone IM sup- 
pression, some simple rule-of-thumb 
formulas that generally agree with 
measured data are presented in Table 1. 
The formulas in the right-hand column 
come from equation 1 (see page 5 and 
appendix), which is based on the 
switching characteristics of four ideal 
diodes. The formulas in Table 1 are 
unique in that they predict IM suppres- 
sion, given only AP (the difference 
between RF and LO power levels). 


Also included in this article is a prac- 
tical four-step method to reduce the 
effect of intermodulation products 
(intermods) on the system by optimiz- 
ing mixer usage. With a reliable 
approximation of suppression for a 
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given IM product, the system designer 
can better choose the mixer input and 
output frequencies that minimize the 
presence of poorly suppressed IM 
products in the IF output passband. 
Furthermore, distinguishing a par- 
ticular IM product from others on a 
crowded spectrum analyzer display is 
easier when the approximate level of 
the desired product is known. 

The expressions for IM suppression 
presented in Table 1 are calculated 
from equation 1 by using nominal 
values of balun imbalance, diode mis- 
match, and V} (diode turn-on voltage). 
Equation 1 represents the generalized 
formula for IM suppression for various 
values of these parameters. The deriva- 
tion of the equation is based on the 
switching characteristic of an ideal 
diode and, as a result, mixing caused by 
normal diode nonlinearity is ignored. 
This approximation has been 
addressed in the literature’, and is 
justified ostensibly by the close agree 
ment between calculated and measured 
IM suppression, as long as the values of 
n and m are small, and AP is less than 
about -15 dB. The approximation is 
madein the analysis that the RF power 
is much less than the LO power. When 
n, which is the harmonic of the high- 
level (LO) input is less than 8, and m, 
which is the harmonic of the low-level 
(RF) input is less than 4, predicted 
results are accurate enough for most 
system design applications. For larger 
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Table 1. Formulas approximating suppres- 
sion of certain IM products. n corresponds 
to the high-level (LO) input, and m corre- 
sponds to the low-level (RF) input. \P = 
Pae(dBm) = P; o(dBm). 


values of n and m, calculated suppres- 
sion tends to be better than actual 
suppression. Evidently, approxima- 
tions made in the derivation begin to 
cause inaccuracies for higher values of 
n and m. 


The expressions given in Table 1 are 
valid whether n and m are positive or 
negative. The frequencies of IM pro- 
ducts in Table 1 are assumed to be 
within the mixer IF output bandwidth. 


Table 1 is used as follows: Suppression 
of any product listed is approximated 
by subtracting the LO input power, in 
dBm, from the RF input power, indBm, 
to get AP, which is then used to calcu- 
late IM suppression. For example, when 
the LO power is +10 dBm and the RF 
power is -20 dBm, AP =-30dB, and the 
+nf, + mfp IM product, when both n 
and m equal 2, is suppressed by approxi- 
mately {AP - 39}dBc, or -69 dBc. The 
suppression of the 2 x 1 product will be 
about -35 dBc. In the following para- 
graphs, + nf, + mfp is abbreviated to 
n x m (referred to as, “n by m’’). 


The formulas in Table 1 agree with the 
(m-1) rule‘; namely, that decreasing 
RF input power by K dB results in an 
increase of suppression of any n x m 
product by K (m-1) dBc. The formulas 
in Table 1 also imply that the same is 
true for an increase in LO power 
because \P becomes more negative 
when LO power is increased, as well as 
when RF power is decreased. But, in 
practice, IM suppression is more 
accurately predicted using the (m-1) 
rule for changes in RF power than for 
changes in LO power. As expected, 
calculated suppression of products with 
m=1 remains fixed as AP varies. 


The formulas in Table 1 are based on a 
double-balanced (DB) mixer with circuit 
balance and diode match that are 
generally representative of microwave 
mixers. Hence, IM suppression calcu- 
lated using Table 1 is approximate, and 
may deviate from actual measurement 
depending on the mixer, the frequencies 
involved, and load conditions. To get a 
sense of accuracy of these formulas, 
measured values of IM suppression for 
various types of mixers are compared 
with calculated values. 


Comparison With Measured Data 


Table 2 indicates that equation 1 and 
Table 1 are useful in predicting IM 
suppression because predicted values 
of suppression generally fall within the 
variance of measured suppression for 
the various classes of mixers. 


Odd x Odd IM Products 


Table 2 shows that predicted suppres- 
sion for, AP = -20 dB, generally agrees 
with measured data for various classes 
of mixers, especially for odd x odd and 
even x even IM products. For example, 
the 3 x 1 product is predicted to be 
-10 dBc, which agrees closely with 
measured values of -10 dBc to -12 dBc 
for the lower-frequency mixers, includ- 
ing the new Class IV® WJ-M4T mixer 
and the triple-balanced (TB)® 
WJ-M2T mixer. The new WJ-M50A’ 
and WJ-M89, whch are microwave 
TB mixers, have slightly higher sup- 
pression of the 3 x 1 product; 1e., 
-19 dBc and -16 dBc, respectively. 
These values probably would be closer 
to predicted values if a higher LO 
power were applied. Careful study of 
3x 1,5.x 1, and 7x 1 IM data, taken 
with a varying LO power level,’ shows 
that these particular products are better 
suppressed when LO power is slightly 
lower than that required for optimum 
conversion-loss, but reducing LO power 
also degrades suppression of IM pro- 
ducts when m = 2. Hence, odd x odd 
products, especially with m = 1, should 
never be allowed inside the IF band- 
width because virtually nothing can be 
done to improve their suppression 
‘vithout degrading suppression of other 
products. 


The 3 x 3 product is predicted to have 
suppression of -58 dBc, agreeing with 
measured values in Table 2, ranging 
from -65 dBc to -50 dBc. The 5 x 3 
product is predicted to have suppression 
of -54 dBc, which is at least centered 
among measured values ranging from 
-47 dBc to -69 dBc. 


Even x Even IM Products 


Besides odd x odd products, calculated 
values of even x even IM suppression 
generally conform to measured data. 
Calculated suppression of 2x 2 products 
for, AP = -20 dB, is -59 dBc, which 
generally agrees with data ranging 
from -50dBc to -64 dBc. Suppression of 
4x 2 and 6 x 2 products is predicted to 
be the same as for 2 x 2 products; ie., 
-59 dBc, which also agrees with 
measured values of -50 dBc to -66 dBc 
and -52 dBc to -67 dBc, respectively. 
Data in Table 2 indicates that suppres- 
s'..1 of even x even IM products in TB 
and Class IV mixers is generally better 
than in DB Class I, IT and III mixers. 
This is because all three ports of TB 
and Class IV mixers are balanced, 
whereas only two ports, generally the 
L- and R-ports, are balanced in DB 
mixers. 






NN OO On FHP WWW NHND AH 
O-m- NOs? Ws NO]? Wh]? Ns? WH 


P, 9=+10 dBm 


f, (MHz) 200 180 125 


fa(MHz) 180 400 400 4 


Table 2. Comparison of various IM products and classes of mixers. 
The excellent suppression of even x even products by the Class IV WJ-M4T mixer 
covering 10 to 3500 MHz is due to well-balanced circuitry, and the fact that even x 
even currents are terminated in two chip resistors before they can exit the mixer. 
The WJ-M4T has excellent conversion loss, typically 6 dB, which is not degraded by 
the resistors, because odd x odd currents are phased to skirt around the resistors and 
exit at the I-port. 


Even x Odd and Odd x Even IM Products 


Calculated values of even x odd and odd x even suppression generally agree with 
measured values as well. 1 x 2 and 2x 1 products are predicted to have -61 dBc and 
-35 dBc of suppression, respectively, which approximately agree with the measured 
values of -50 to -64 dBc and -30 to -50 dBc, respectively. Measured suppression of 
2x1,4x1,6x1,...,etc IM products are similar for a given mixer, as predicted. For 
example, the 2x 1, 4x 1 and 6x 1 suppression for the M4T is -41 dBc, -45 dBc and 
-49 dBc, respectively. 

Generalized Equation for IM Suppression 

The results in Table 1 were calculated using equation 1, which gives IM suppression 


in dBc for various values of circuit balance, diode match and RF and LO power 
levels. 














Equation 1 
Sim 4 IM Suppression (dBc) ‘is 
= (Iml - 1) AP + 20 log (Ajml) 
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T(k+1) = RI(R), 
Boo = 1+ 54 + a(dy + dg) - Iml {5, - dy + a(53 + 55) - B(d3 + 64)} ; odd x odd 
Bee = -1 + 64 - a(65 - 5g) - tml {5, - 6, - a(53 - 55) + B(S; - 6,)} ; even x even 
Boe = Iml { - 64 - 55 + a(d + dy) + B(S, - 53)} ; odd x even 

B,, = Iml { 64 + dy + a(d3 - dy) - B(6, + 53)}; even x odd 

Bir = B,, with m=1 

AP = Ppp (dBm) - P; 9 (dBm) 


Ve - Vy/V_, 


L-Balun Isolation = 20 log (1 - a) 


; Vv 
do = — 63 =— 64 ates (See Figure 2) 
R-Balun Isolation = 20 log (1 - £) 


V; V; Vi 


(See Figure 1) 
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The parameters alpha and beta in equation 1 are measures of L- and R-port 
imbalance, respectively. Beta is the ratio of the voltageto-ground at the two points 
where the R-port balun ties to the diodes; alpha is the same for the L-port balun. 
Both alpha and beta ideally equal 1, but parasitics and other nonideal factors can 
cause alpha and beta to equal values ranging from 0.7 to 0.8, calculated from typical 
balun isolation of 10 to 15 dB, respectively, as shown in Figure 1 for beta. Results in 
Table 1 are based on alpha and beta both being equal to 0.7. 


Besides balun imbalance, the analysis considers diode voltage mismatch as caused 
by impedance variations amongst the four diodes. This is due to differences in diode 
capacitance, Cy, and series resistance, Ry, of each of the four diodes. These voltage 
differences are approximated by weighting each of the ideal diode voltages, with 
their respective values of diode impedance normalized with respect to the 
impedance of diode 1. Diode voltages V. through V, in Figure 2 are multiplied by 6s, 
through 6,, respectively, which are the ratios of the voltages across diodes 2 through 
4, to the voltage across diode 1 (ideally, 55 = 53 = 64 = 1). Table 1 is based on 6 = 0.85, 
53 = 0.95 and 6, = 1.05. 


The formulas in Table 1 are calculated from equation 1 using the approximation 
that 6. through 6,4, and alpha and beta are constant as a function of frequency. This 
is reasonable because the IM products of most interest are close to the IF output 
frequency. 


V-, which equals V/V, (V_ is the peak LO voltage), is present in the odd x even and 
even x odd portions of equation 1, but NOT in the odd x odd and even x even 
portions. This helps explain why measured values of odd x odd and even x even IM 
suppression tend to agree with calculated values better than odd x even and even x 
odd values: V; is an approximate value because both V_, and especially, Vp, are 
approximate values. Table 1 is based on V;-= 0.1, assuming Vy = 0.3 volts, and Vy; = 
3.0 volts corresponding to +20 dBm of LO power in a 50-ohm system. 


Vr affects suppression of all IM products because a higher Vy allows more LO 
power to be applied to the mixer, increasing |API, assuming RF power remains 
constant, and thus increasing suppression of all four types of IM products. 
Equation 1 indicates that increasing Vp without commensurately increasing LO 
power will tend to reduce suppression of odd x even and even x odd products, but not 
affect odd x odd and even x even products. Thus, it is important to consider the 
interrelationship between LO power, diode forward voltage, and suppression of the 
various IM products. 


To illustrate the use of equation 1, suppression of the 3 x -2 product is calculated: 
Example Calculation: 3 x -2 

Using a = B = 0.7, 55 = 0.85, 53 = 0.95, 64 = 1.05, V- = 0.1, Byp = 3.25, B,, - 1.14 

[A nml = [1/(3.25)(2)] [1'(5/2)/1(3/2)] (0.1) (1.14) = 0.026 

Sum = [AP - 32] dBc 


Important Rules for IM Suppression 


Equation 1 provides significant insight into the suppression of IM products. It 
agrees with the well-known fact that IM suppression is best when LO power is high 
and RF power is low i.e., when |API is maximum. Also, suppression of products with 
even harmonics is best when mixer circuitry is well-balanced and diodes are well 


ISOLATION A 20 log (Vj/Vp) = 20 log (1-8) 


Figure 1. Balun imbalance as a function of £. 





*In many instances, high interport isolation also results from filtering and cross-polarization of LO, RF and 
IF fields, due to orthogonal MIC baluns. 
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matched, which is manifested by high 
interport isolation due to circuit 
balance.* Also, circuit balance and 
diode match must be commensurate 
with each other because IM suppression 
may not increase if the diode match is 
improved, while circuit balance 
remains poor. 


Equation 1 confirms that even x even 
products are best suppressed when both 
L- and R-ports are well balanced and all 
four diodes are well matched. These 
same conditions minimize conversion 
loss (the 1 x 1 product), as well as 
suppression of odd x odd IM products. 
Odd x even products are best sup- 
pressed when the L-port balun is well 
balanced (a = 1) and the diodes across it 
are well matched (63 = 64). Even x odd 
products are best suppressed when the 
R-port balun is well balanced (B= 1) and 
the diodes across it are well matched 
(59 = 53). The general rule-of-thumb to 
remember is that best suppression of | 
odd x even and even x odd products is 
obtained when the LO and RF inputs, 
respectively, are injected into well- 
balanced ports. The optimum arrange 
ment is to inject both LO and RF 
signals into well-balanced ports to best 
suppress odd x even and even x odd 
products. 


Downconverting and 
Upconverting 


In double-balanced mixers, two of the 
three ports are balanced at the diodes, 
and the third port, which is unbalanced, 
almost always operates at lower fre 
quencies to serve as the IF output. 
Therefore, injecting the LO and RF 
signals into the balanced ports gener- 
ally corresponds to the downconverting 
case in which the bandwidths of two 
balanced ports are higher in frequency 
than the unbalanced IF output port. 
This explains why IM suppression is 
usually better when downconverting, 
as compared to upconverting, where 
either the RF or LO signal is injected 
into the unbalanced port. In the upcon- 
verting case, a low-frequency signal, 
injected into the unbalanced I-port is 
mixed with a second signal that is 
higher in frequency, and injected into 
the balanced R- or L-port. These two 
inputs produce an upconverted signal 
which exits the mixer via the third port. 


Four-Step Optimization 
Procedure 

There are two possible ways to con- 
figure a DB mixer as an upconverter: 
Case 1, where the LO (high-level input) 
is injected into the mixer at the un- 
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Figure 2. Double-balanced mixer. Table 3. Mixer configurations for upconverting Cases 1 and 2. F is the High Frequency Input, 


and f is the Low Frequency Input. 





balanced I-port; and, Case 2, where the 
LO is injected at the balanced R- or Step 1 





L-port, as depicted in Table 3. IM sup- Output 
pression for Cases 1 and 2 are different The low frequency is chosen to be Bie ali 
> f£ = 29 GHz, and the high-fr n (GHz) 
so the mixer configuration must be nk ee See Ue: eB AT PAuency, 
chosen carefully to optimize overall IM range is chosen to be F =7.1 to 7.6 GHz. 10.0-10.5 
suppression. A systematic procedure to The IF output is, therefore, 10.0 to 12.9-13.4 
choose between Cases 1 and 2 follows: 10.5 GHz. 4113-115 
1. Choose the low input frequency, f, 90-94 
and the high input frequency, F. ~ oo 
ied ee Step 2 97-112 
: etermine w te products (n x m) Using an in-house computer program, 98-103 
will exist inside the IF-output peek the IM products shown in Table 4 were 
band. This is usually done with a found to be near the IF passband. Table 4. Listing of IM products in or near 
computer-generated IM chart. the IF band for step 2. 
3. a) Determine suppression for Cases 1 
and 2 using n and m from step 2 Step 3 and 6f - F products did not overlap the 
and Table 1. Calculated and measured values of IM IF bandwidth, Case 1 would probably 


suppression forCasesland2aregiven be the best choice because the -f + 2F 
in Table 5. Note that calculated and __ product in Case 1, close to the IF pass 
measured values agree fairly closely. band at 11.3 to 11.5 GHz, is much better 
suppressed (-50 dBc) than the 2F - f 
product in Case 2 (-26 dBc). The 
-4f + 3F and 3F - 4f products are 
ignored because of their high suppres- 


b) Reduce predicted suppression by 
10 dB for products having sup- 
pression that is below normal, as 
per Table 3. (The reduction factor 
of 10 dB causes measured upcon- Step 4 
version IM suppression to agree 





with the predicted values, by Case 2 is chosen as having the best ; : lan the I 
taking into account the imbalance overall IM suppression because its S10” even though they overlap the IF 
at the I-port.) -F + 6f product is much better sup- bandwidth. 


pressed (-60 dBc) than the 6f - F Using this method, the system designer 
product (-42 dBc) in Class 1. This is can quickly arrive at the optimum up- 
important because the output frequency converter configuration. He should then 
range of these two products is 9.8 to confirm these results with measured 
Case Study 10.3 GHz, which overlapstheIF band- __ data, if possible. A similar process can 
Upconversion of a WJ-M79H is con- width of 10.0 to 10.5 GHz. If the -F + 6f also be used to determine the optimum 


sidered as a case study to illustrate this 
process. The WJ-M79H, a Class II, Suppression (dBc) 


Type I DB mixer covering 6 to 18 GHz, 
is measured for Case 1 (the LO injected Frequency 
into the unbalanced I-port at the low (GHz) Calculated | Measured Calculated | Measured 


4. Decide whether Case 1 or Case 2 
gives the best overall IM suppression. 






is used as an upconverter. IM suppression 




















frequency) and for Case 2 (the LO 100-105 

injected into the balanced R-port at the . 

The LO level into the WJ-M79H for this 129-134 | 2) 1 35 40 1 
measurement is +20 dBm and the RF 9.0-9.4 aor £9 59 61 2 
level is 0 dBm, so, AP = -20 dB. The : 7 

WJ-M79H will operate with LO power tee a oe >60 3 
up to +23 dBm, with a 1-dB compression 9.8-10.3 | 6 | -1 35 42 -1 





level of +20 dBm, and conversion loss of 
only 7.5 dB. 


Table 5. Calculated and measured values of WJ-M79H IM suppression for step 3. 
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His results for odd x odd products, as interpreted by Tucker!? agree with Table 1. The 
input LO and RF signals are both sinusoidal as in equation 6: 

Vr = Vz Cos (wt + 6,,) = Vy, cos x 

VR = Vr COS (wet + Op) = Vp cos y (6) 


Since vj, and vp are periodic, IF current containing their IM products can be 
expanded into a double Fourier series in x and y as in equation 7: 


coo 6 


lip = > > [Inm cos(nx) cos(my) + Bnm sin(nx) sin(my)] 
n=0 m=0 (7) 


Bnm = 0 because vy, and vr are even functions of x and y'®. I, the current for the 
n x m IM product, is solved by integrating I;p over x and y in a double Fourier 
integral: 


Lm 


7 7 
9 | 
a il J I;p cos(nx) cos(my) dx dy (8) 
T 
00 


Equations 2, 3 and 4 are combined to yield I;f in equation 9: 


co 


1 1 fsin(vy-ve-VRPA 1 
iv [uw |p fal “Byles yp fo 


7 


1 f sin[{(av,+Vp) 59 - VelA : 


1 
. | His(omeony fo 


7 


0 


1 [sere 63 - VelA ‘ 


1 
IN + 6 + Pees hs 
4 (VI, pn 


7 


0 


1 Psi 5,+V 
2 f Seve a 


7 IN 
0 (9) 


Equation 9 is inserted into equation 8, the order of integration is interchanged, and 
the approximation is made that a = B = 59 = 63 = 64 = 1 in the arguments of the 
resulting sin terms. a, 8, 59 through 6, remain unchanged elsewhere, however. 
Integration over x and y is accomplished using modified Bessel integrals!4. The 
result is integrated over \ by converting the sin and cosine terms into their Bessel 
function equivalents as in equation 10, and then using a triple Bessel function 
definite integral!> to obtain Inm/Vp. 


sin(z) = = J (z) cos(z) = We J—% (z) (10) 


Hypergeometric functions of two variables!* result from the integration over i, but 
are approximated as equal to unity because both (Vp/V_)? and (Vp/V_)? are taken 
to be much less than 1. The ratio of IM-to-IF current at the mixer output is calculated 
by dividing (I,,,/VpR) by (1,;/Vp). Intermodulation suppression is equated to the 
logarithm multiplied by 20, of (I,,,,/1,,), resulting in equation 1. The quantity, AP, 
equals 20 log (Vp/V{). (Vp/V{) is present in the current ratio (I,,,/T, ;). 


780 


downconverter arrangement, with Step 
3b omitted. 


TB mixers, such as the WJ-M50A, 


M89, M88, M87, M83, M93 and M2T 
can also be used as upconverters. These 
mixers generally have better even x 
odd or odd x even suppression than DB 
mixers because their I-port is balanced, 
but they tend to be slightly more expen- 
sive than DB mixers. The WJ-83H, a 
new (high-level) Class II DDB 2-to- 
18 GHz mixer, performs exceptionally 
well as an upconverter, operating with 
up to +26 dBm of LO power and about 
+20 dBm of RF power at the 1-dB 
compression point; it can deliver 
+12 dBm of upconverted output power. 


Conclusion 


An analysis of DB mixers, based on the 
switching characteristic of an ideal 
diode, has been presented. The analysis 
predicts suppression of even x even, 
odd x even, even x odd, and odd x odd 
products. The effects of diode turn-on 
voltage, balun imbalance, diode mis- 
match, and RF and LO input power 
levels are considered. The analysis 
agrees with results already established 
by measured data; i.e., IM suppression 
is best when the mixer circuit is well 
balanced, the diodes are well matched, 
the LO power is highest, and the RF 
power is lowest. 


Typical values of balun imbalance and 
diode mismatch are used to establish 
the simple rule-of-thumb expressions in 
Table 1 that predict suppression of 
various IM products, given only the 
difference between RF and LO power 
levels. Predicted IM suppression values 
are within the range of measured IM 
suppression values for the various 
classes of mixers, and thus are accurate 
enough for many system design appli- 
cations. Their accuracy can be 
enhanced by more closely tailoring 
values of circuit imbalance, diode mis- 
match and V; to a particular mixer 
application. 


In addition, a four-step procedure to 
choose the optimum port usage in 
mixers has been presented. 


The analysis presented and the result- 
ing formulas should be helpful to micro- 
wave and RF system designers working 
to avoid the presence of poorly sup- 
pressed IM products in their system IF 
bandwidths. These formulas also lend 
themselves to usage in computer simu- 
lations to approximate system IM per- 
formance as input frequencies and 
power levels to various mixers in the 
system are varied. 
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Appendix 


Summary of Derivation of Generalized Equation 


The DB mixer in Figure 2is analyzed by summing diode currents at the I-port? as in 
equation 2. Diode voltages are written in equation 3. When the voltage across a 
given diode exceeds Vp, the diode is in the “on” state and current flows through it to 
the IF load. When biased “on,” the diode is a short, so the conductance seen by the 
current is that of the IF load. Diode forward resistance is ignored because it is 
assumed to be small relative to the IF load impedance. When the diode voltage is 
less than Vy, the diode is biased “off,” so no current flows through it, causing 
conductance to equal zero. Equation 4 succinctly describes this: when the diode is 
“on,” its conductance Gp is normalized to 1, and when the diode is “off,” 
conductance equals zero. Normalizing the “on” conductance to equal 1 simplifies 
subsequent algebra, and is valid because conductance cancels later in the 
derivation, assuming the load impedances at the IM and IF frequencies are equal 
when the ratio of IM-to-IF current is taken. 


Ipp = iy - ig + ig - 14 = VyGy - VoGe + V3G3 - V4Gy (2) 
Vi=VvL-VR Vo = 59 (VR t+ avy) V3 = 63 (BVR - avy) 
V4 = -d4 (BVR + Vz) (3) 
1 1 fr sin (V -Vr)ar 1;Vpjp>V 
Gp=-+- [PF a= Dee 
2 ae r 0;Vp< Vr (4) 


Equation 4 is based on equation 5°, which was used by Bennett?! to calculate levels 
of odd x odd IM products in a single-ended mixer assuming Vf = 0. 


m7/2;m > 0 


-7/2;m<0 
0 " (5) 
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Qualified to 
MIL-M-28837! 


The Advantages In Specifying : 
MIL-Qualified Mixers The Cost Effective Approach 
to Hi-Rel Programs 


QPL mixers for ground, air and shipboard programs. 










@ NO ENGINEERING DOCUMENTATION REQUIRED 
@ NO RFQs 


@ NO NEED TO REQUEST NONSTANDARD PARTS 
APPROVAL 


@ MONITORED BY THE U.S. GOVERNMENT 
®@ ATTRACTIVE PRICE 

® STOCK DELIVERIES 

@ AVAILABLE QUALIFICATION DATA 


Typical Specifications 
Conversion fp Level at Input 
LO Loss 1 dB Compression Isolation Intercept 
RF Power (Noise Figure} IF Point Typ. Point 
W-J Frequency Nominal Typ. Frequency Typ. dB Typ. Package § Hermetic Outline Page 
MIL-M-28837 Model (MHz) dBm dB (MHz) dBm L-R Lt dBm Type Seal Drawing No. 
1-018 M6D-100 0.05-200 7 6.5 DC-200 0 45 40 12 PC Yes 298572 
/1-01N Mé6D-101 0.05-200 7 6.5 DC-200 0 45 40 13 PC Yes 298572 
/1-02S M6E-100 5-500 i 7.0 DC-500 0 mH @ 13 PC Yes 2985/2 
/1-02N Mb6E-101 5-500 i 70 DC-500 0 45 40 13 ae Yes 2985/2 
/2-02S M4A-100 10-1500 7 70 DC-1000 0 30 ©6330 1 Flatpack Yes 296960 
/2-02N M4A-101 10-1500 i 7.0 DC-1000 0 30 «30 13 Flatpack Yes 296960 
/7-O1S M6T-100 10-500 / 70 DC-500 0 AD & 13 T0-5 Yes 298642 
/7-O1N M6T-101 10-500 i 70 DC-500 0 4) Dd 13 T0-5 Yes 298642 
/7-03S M6V-100 4-500 7 6.5 DC-500 0 4. 3O 13 T0-5 Yes 298643 
/7-03N M6V-101 4-500 7 6.5 DC-500 0 45 30 13 T0-5 Yes 298643 
/1-04S M9D-100 2-400 20 6.5 DC-800 15 40 40 30 PG Yes 298500 
/1-04N M9D-101 2-400 20 6.5 DC-800 15 40 40 30 PG Yes 298500 
/1-05S M9AC-100 0.05-200 13 lee DC-200 10 45 40 23 PC Yes 298640 
/1-O5N M9AC-101 0.05-200 13 75 DC-200 10 45 40 23 PC Yes 298640 
/1-06S M9BC-100 0.5-500 17 70 DC-500 8 mn 4 23 al Yes 298640 
/1-O6N M9BC-101 0.5-500 17 70 DC-500 8 m 45 23 PG Yes 298640 
/1-10S M9C-100 0.4-500 13 75 DC-500 10 45 40 23 PG Yes 298640 
/1-10N M9C-101 0.4-500 13 15 DC-500 10 45 40 23 PC Yes 298640 
GHz 
/2-11S/N M63-100/101 2.5-5.5 ) 6.5 DC-1500 5 a - tf 11 MINPAC® Yes 295758 
/5-05S/N M63C-100/101 25-55 9 6.5 DC-1500 s 30 «17 11 Connectorized Yes 296010 
/2-12S/N M/6-100/101 45-95 i (5 DC-2000 3 2). OG 13 MINPAC Yes 295813 
/5-06S/N M76C-100/101 45-95 / 15 DC-2000 3 2 10 ce Connectorized Yes 295984 
/2-13S/N M79-100/101 = 7.0-18.0 10 8.5 DC-3000 4 6 TW 15 MINPAC Yes 295777 
/5-07S/N M/9C-100/101 = 7.0-18.0 10 8.5 DC-3000 4 Th: A? 15 Connectorized Yes 296342 
/2-15S/N M88-100/101 20-180 13 10.5 1000-8000 fi 16 #16 14 MINPAC Yes 298501 
/5-09S/N M88C-100/101  2.0-18.0 13 10.5 1000-8000 7 m6 14 Connectorized Yes 298502 
/2-16S/N M93-100/101 2.0-18.0 10 10.5 DC-4000 4 15 416 14 MINPAC Yes 298501 
/5-10S/N M93C-100/101  2.0-18.0 10 10.5 DC-4000 4 15 16 14 Connectorized Yes 298502 
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Typical Specifications 





MIL-STD-105 
Level Level MIL-STD-202 Level Il 
“N” “Ss” Test Method Condition AQL 
Prescreening 
X X Preliminary Hermeticity 112 C, IIIA 100% 
X Bake 24 hrs @ +100°C 100% 
X Burn-in 96 hrs. 100% 
X Post Burn-in Electrical Test (Note 1) 100% 
Subgroup | | 
X Visual and Mechanical Inspection W-J in-house inspection criteria 1.0 
X X Hermeticity 112 C, IIIA 1.0 
X Electrical Test (Note 1) 1.0 
Subgroup Il 
X Thermal Shock 107 B 1.0 
X Vibration 204 D 1.0 
X Hermeticity 112 C, IIIA 1.0 
X Final Electrical Test (Note 1) 1.0 
X X Final Quality Inspection W-J in-house inspection criteria 100% 
NOTE: 1. Per the applicable MIL-M-28837 Slash Sheet. 
Outline Drawings 
290777 296342 
PRODUCT LABEL AREA 
RF CONNECTOR 
SMA JACE (FEMALE) 
(3) PLACES 
33) am 
0.474 (22.81) 
3 rae (12.04) uals 
0.190 (4) PLACES 
(4.83) 095 0.560 0.375 
p 241) (1422) 0.018:+0.0010 0.439 (9.52) 
: ot een ey OA 
{3 PLACES (2) PLACES 2 Une TR 
0.175 (4.45) 
0.215 (5.46) 
TYP 
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Outline Drawings 
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0.400 
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Outline Drawings 
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MIL-Specification 
Mixers 





Author: Sherrie A. Schindler 


Over the last fifteen years there has 
been a rising awareness of the need for 
standardization in the military elec- 
tronics industry. The Defense 
Electronics Supply Center (DESC), 
located in Dayton, Ohio, was created in 
1962 as a branch of the Defense 
Logistics Agency (then the Defense 
Supply Agency) to consolidate military 
procurement of commonly-used elec- 
tronic components within a single 
organization. DESC provides guidance 
to military system design engineers by 
encouraging the use of standard parts 
in new designs. This greatly enhances 
the maintainability of anew system by 
ensuring prompt deliveries, reasonable 
cost, and reliable performance. 


A standard part is a component which 
is defined by a military specification 
and which is qualified by DESC to the 
requirements of that specification. 
MIL-S-19500, General Specification for 
Semiconductor Devices and 
MIL-C-39012, General Specification for 
Radio-Frequency Coaxial Connectors 
are two widely known examples of 
military standard parts specifications. 
In addition to standardization, these 
specifications are important because 
they describe appropriate environ- 
mental test methods for their respective 
technologies. This information is use- 
ful to the industry at large, even when 
standard parts are not being used. 


MIL-M-28837, General Specification for 
Radio-Frequency Mixer Stages, was 
written in 1977. Watkins-Johnson 
Company, has had mixers qualified to 
MIL-M-28837 since April of 1981. 
MIL-M-28837 is important not only as 
a standardization tool, but also because 
it applies the test methods of 
MIL-STD-202 in a comprehensive 
screening program to mixer tech- 
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nology. Mixers use a variety of 
assembly techniques that range from 
lumped element to microstrip to thin- 
film, making the application of other 
established screening programs 
such as MIL-STD-883 Method 5008, 
and MIL-M-38510 not entirely 
appropriate. 


The Space and Naval Warfare Systems 
Command is one of the military 
organizations responsible for genera- 
ting and maintaining general specifi- 
cations for standard parts. DESC-ECT 
(Electronic Component and Tube 
branch) is the agent that establishes 
these documents. Information is 
gathered from interested manufac- 
turers of the subject component and 
from users of that electronic component 
before the specification is issued. 
Manufacturers also provide a detailed 
description of individual parts, 
including military usage history, out- 
line, environmental, and electrical data, 
to DESC-ECT to be included in the 
detail specification (referred to as a 
slash sheet) associated with the main 
document. It is only after this data has 
been incorporated into the slash sheets 
that a manufacturer may submit an 
application for approval to begin 
qualification testing. As part of the 
application, a Master Equipment List 
identifying all test equipment, and a 
copy of the manufacturer’s internal 
documentation for qualification and 
production must be submitted for 
review and approval by DESC. DESC 
also audits manufacturers on a periodic 
basis — a successful audit is a pre 
requisite to approval to begin qualifi- 
cation testing. Once a manufacturer 
has completed qualification testing and 
is approved by DESC, the qualified 
partis added to the Qualified Parts List 


(QPL) attached to the General Specifi- 
cation. There are several rules that 
qualified suppliers are required to 
follow. These conditions, listed below, 
protect the government from changes 
to parts after qualification and any 
attempt to use qualification as 
government endorsement. 


Conditions Regarding 
Qualification Approval 


1. Qualified Products List (QPL) listing 
does not guarantee acceptance of 
the product in any future purchase. 


2. QPL listing does not constitute a 
waiver of any requirements of the 
specification or of the provisions of 
any contract. 


3. Advertising of qualification 
information is permitted. Permis- 
sion to use such information for 
advertising or publicity purposes is 
granted provided that such publicity 
or advertising does not state or imply 
that the product is the only product 
of that type qualified or that the 
Department of Defense in any way 
recommends or endorses the manu- 
facturer’s product. 


4. The listing applies only to products 
manufactured in the plant(s) speci- 
fied in the letter of notification. 


5. The listing applies to future 
amendments or revisions of the 
specification, unless otherwise 


notified. 


6. The listing applies only to products 
identical to that (those) qualified. 
The qualifying activity must be 
advised of any change to the pro- 
duct. Failure to notify the qualifying 
activity of a change in design is 
cause for removal from the Qualified 
Products List, regardless of the 
extent of the design change. 


7. Continued qualification listing is 
dependent upon the manufacturer’s 
compliance with the retention of 
qualification, verification of qualifi- 
cation, or periodic requalification 
requirements, as applicable, in the 
specification to which the manu- 
facturer’s products are qualified. For 
specifications not containing specific 
qualification verification or retention 
requirements, DD Form 1718 must 
be submitted at intervals to be 


specified by DESC. 
MIL-Specification 
Mixer Screening 


Qualification testing per MIL-M-28837, 
as described in Table 1, is designed to 


verify that a specific mixer model meets 

the physical, environmental and elec- Test sie Poti 
trical characteristics described in the 
slash sheets. The screening performed 
in Groups I and I is nearly identical to 
that required on each “screened” pro- 
duction lot, stressing the diodes (burn- 
in) and mechanical construction of the 
mixer (thermal shock, vibration, 
mechanical shock, and seal). Group III 
is a series of tests designed to verify 
package integrity (solderability, 
terminal strength, resistance to sol- 
vents, and moisture resistance). 


Condition 


Group | (4 Sample Units) 


Visual and Mechanical Inspection Manufacturer In-House Criteria 
Bake 24 hours at +100°C 
Burn-In 96 hours at +25°C 
Post Burn-In Electrical Test 


Group II (2 Sample Units) 


Thermal Shock 
Vibration 
Mechanical Shock 














Hermeticity 
Electrical Test 


Group III (2 Sample Units) 





Mixer QPL production lots are screened Solderability 208 All Terminals 
M. Resistance to Solvents 215 
per Group A of MIL-M-28837, as Resistance to Soldering Heat 210 B 


described in Table 2. QPL-qualfied 


Electrical Test at 


parts are produced to two screening Temperature Extremes (Note 1) 
levels: screened (level “s”) and non- Terminal Strength 211 A, % pound applied 
screened (level “n”). The nonscreened Moisture Resistance 106 

Electrical Test (Note 1) 


QPL part is a basic commercial mixer 
which has been verified to meet the 
electrical and mechanical description 
contained in the slash sheets. The 
screened QPL mixer is subjected to a 
preconditioning bake, 96-hour burn-in, 
and post burn-in electrical test on a 
100% basis. The remaining tests are 
performed on an AQL of 1.0 per 
MIL-STD-105. 


Qualification maintenance inspection 
per Group B of MIL-M-28837, as 
described in Table 3, requires mixers 
which have successfully completed 
level “s” screening to be subjected to the 
same tests described for initial qualifi- 
cation, with the exception of visual 
mechanical inspection, preconditioning 
bake, burn-in, and post burn-in elec- 
trical test (these screening operations 
were performed during production 
testing). To maintain a QPL listing, 
Group B inspection must be performed 
once every two years for each qualified 
part. Any updates to the Master 
Equipment List must also be submitted 
with the Group B report. The qualified 
manufacturer is subject to DESC audits 
at any time. 

If any consumer of QPL-qualified 
mixers identifies a serious quality 
problem with a particular part, the 
consumer may issue an alert or request 
DESC to issue an alert to the industry, 
identifying the problem, the model(s) 
affected, and the manufacturers correc- 
tive action. All sales of the part(s) may 
be suspended until the alert is resolved. 
However, the stringent quality require- 
ments placed on QPlI-qualified parts 
are designed to minimize the frequency 
of alerts. 


Advantages and Disadvantages 
There are many advantages to procur- 


Notes: 


1. Per the applicable MIL-M-28837 slash sheet. 





2. All operations in this table may be modified by the appropriate slash sheet. 


Table 1. MIL-M-28837 qualification inspection2. 


Level Level 


Post Burn-in Electrical Test 
Subgroup | 


X Visual and Mechanical Inspection 
Hermeticity 


X 
xX Electrical Test 


Subgroup II 


Thermal Shock 
Vibration 

Hermeticity 

Final Electrical Test 
Final Quality Inspection 


Notes: 
1. Per the applicable MIL-M-28837 slash sheet. 


MIL-STD-105 


MIL-STD-202 Level Il 


Condition 


C, IIIA 
25 hours at +100°C 
96 hours at +25°C 


Manufacturer In-House Criteria 


D 
C, IIIA 


Manufacturer In-House Criteria 


2. All operations in this table may be modified by the appropriate slash sheet. 


Table 2. MIL-M-28837 Group A inspection. 


ing a QPL-qualified mixer over a non- 
qualified mixer. There is no need to 
create a specification or source control 
drawing for a QPL-qualified part. 
Simply buying to the military part 
number assigned by DESC, provided 
the mixer model and manufacturer are 
listed on the latest issue of the Qualified 
Products List, will secure a standard 
part all of whose aspects are described 
and controlled by MIL-M-28837. 
Another advantage is reduced delivery 
time, as the manufacturer has the 
option to build the QPL-listed items for 
stock, not to custom order. Prices are 
considerably less than for special Hi- 
Rel requirements due to the fact that 
there are many customers for a given 
QPL mixer, and the manufacturer is 





thus able to produce in volume. There 
are also no nonrecurring engineering 
(NRE) charges or lot charges involved 
in QPL procurement. Perhaps most 
important of all, however, is the know- 
ledge that the quality of the part is 
constantly being monitored by DESC. 
Qualification data is available for 
review, as are qualification main- 
tenance reports. QPL-qualified mixers 
are controlled so as to improve the 
maintainability of the systems in which 
they are used. Procuring spares is also 
an easy task with a QPL-qualified unit. 


Disadvantages also exist for potential 
users of QPL mixers. The largest 
drawback is that a QPL part must be 
screened to exactly meet the require- 
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MIL-STD-202 











Moisture Resistance 
Electrical Test 






Notes: 


ments of MIL-M-28837, no more, no 
less. If a design engineer requires an 
electrical test not included in the slash 
sheets, or desires additional printing on 
the unit, or any such deviation, no 
matter how minor, the military part 
number must be removed from the 
mixer. This is mainly due to DESC’s 
concern that an item printed with the 
military part number but having 
special requirements beyond those of 
MIL-M-28837 would not be able to be 
differentiated from a normal QPL part, 
and that when such a part is repaired 
or reordered it is probable that a normal 
QPL will be purchased without the 
additional screening. Another dis- 
advantage is that the variety of mixers 
listed on the QPL list, although it is 
growing constantly, cannot encompass 
the variety of catalog mixers currently 
available in the industry. In order to 
take advantage of QPL-qualified 
mixers, a system designer may have to 
redraw a board to accept the package 
style that is qualified. It should be 
noted that if a part with the desired 
electrical performance does not appear 
on the Qualified Parts List, a qualified 
manufacturer such as Watkins- 
Johnson Company can screen any of 
its mixer models to the QPL equivalent 
level per Group A of MIL-M-28837. 
(These mixers may not be printed with 
a military part number unless qualifi- 
cation testing is performed on the first 
article produced for the contract.) 


There are disadvantages for the manu- 
facturer of QPlI-qualified mixers as 
well. Any change in design of a cur- 
rently qualified model must be 
approved by DESC, and if it is deemed 
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Test Method Condition 

Subgroup | (2 Sample Units) 
Thermal Shock 107 B 
Vibration 204 D 
Mechanical Shock dl A 
Hermeticity 112 C, IIA 
Electrical Test (Note 1) 
Subgroup II (2 Sample Units) 
Solderability 208 All Terminals 
Resistance to Solvents 215 
Resistance to Soldering Heat 210 B 
Electrical Test at 

Temperature Extremes (Note 1) 
Terminal Strength 211 A, ’2 pound applied 


1. Per the applicable MIL-M-28837 slash sheet. 
2. All operations in this table may be modified by the appropriate slash sheet. 


Table 3. MIL-M-28837 Group B inspection2. 



















necessary, a new qualification may be 
required. Even if further testing is not 
required, written approval may involve 
a wait of several months. Qualifying a 
mixer to MIL-M-28837 involves a sub- 
stantial time, money, and energy 
investment on the part of the manu- 
facturer. To add a model to the slash 
sheets, the appropriate data must be 
gathered and submitted to DESC-ECT. 
A wait of 9 to 24 months is typical prior 
to the incorporation of this data into 
the slash sheets. Another several 
months is consumed by DESC review 
of the manufacturer’s application to 
perform qualification testing and the 


manufacturer’s documentation. The 
actual qualification testing takes 
approximately two months to complete. 
Finally, there is another wait of several 
months for DESC to approve the 
qualification and add the model to the 
QPL list. This adds up to a minimum of 
two years’ effort by the manufacturer 
to add a model to the Qualified Products 
List. 


In spite of the time imvolved, many 
motivations exist for a manufacturer to 
expend the necessary effort to become 
qualified. The creation of a Hi-Rel 
“standard” eliminates many small 
volume programs which each require 
unique documentation and engineer- 
ing attention. QPL-listed mixers are 
produced in volume, leaving the engi- 
neer free to concentrate on manufac- 
turing rather than documentation. The 
qualification also may be used to per- 
form qualification by similarity for 
unique programs where qualification is 
required. This allows the qualified 
manufacturer to avoid duplication of 
labor-intensive qualification testing. 
The QPL listing also demonstrates that 
the manufacturer has a high quality 
production facility. 


Interpreting The Slash Sheets 


Having clearly established the benefits 
of specifying QPL-listed mixers, it is 
essential to gain a full understanding 
of the slash sheets. To determine if a 





Figure 1. The variety of QPL-qualified package styles. 


mixer of a certain package type is 
described in the slash sheets, a quick 
scan is necessary. Each slash sheet 
(there are currently nine) contains a 
different package style. For example, 
slash sheet 1 describes plug-in outlines, 
slash sheet 2 describes packages with 
solderable leads, slash sheet 5 describes 
units with SMA female connectors, 
and slash sheet 7 describes mixers in 
TO-5 packages. Once an appropriate 
package style is located, the next task is 
to review the electrical description in 
the slash sheets to determine the desired 
dash number. The “substitutability 
data” table at the end of each slash 
sheet will provide a listing of manu- 
facturers’ codes for each dash number. 
This, however, does not mean that the 
part has been qualified. The Qualified 
Products List must be reviewed to 
determine if that part is qualified, and 
which manufacturer is qualified to 
produce it. Currently, mixers are 
qualified on slash sheets 1, 2, 5, and 7. 
Watkins-Johnson Company has nine- 
teen qualified mixer models covering 
input frequencies from 0.05 MHz to 
18 GHz. Figure 1 illustrates the variety 
of qualified product styles. The proper 
method of calling out a military part 
number is illustrated in Figure 2. 


In 1972, the Department of Defense 
(DoD) chartered DESC as the first 
Military Parts Control Advisory Group 
(MPCAG) responsible for the Parts 


[meea7 || ||-01]|s | 
a b cd 


a. The general specification for the component 
type (i.e., mixers, Capacitors, etc.). 


b. The appropriate slash sheet for the package 
style (i.e., plug-in, SMA female connectorized, 
solderable leads, etc.). 


c. The specific electrical characteristics as 
described in the slash sheets. 


d. Indicates screened (s) or nonscreened (n) level 
testing. 


Figure 2. How to interpret a military part 
number. 





Control Program in accordance with 
MIL-STD-965. The program, covered 
by DoD Instruction 4120.19, became 
mandatory for all weapon systems 
procurements in August 1983. This 
instruction requires that electronic 
and mechanical parts be reviewed by 
technical consultants at DESC and the 
Defense Industrial Supply Center, 
respectively, prior to procurement and 
use in the system. These consultants 
aid designers in selection and appli- 
cation of components using the maxi- 
mum number of standard parts 
possible. Under this program, non- 
standard part approval requests must 
be submitted by the system contractor, 
reviewed by MPCAG, and approved by 


the military acquisition office for the 
system. This process is effectively 
reducing the number of new stock 
numbers in the Department of Defense, 
eliminating duplicate documentation, 
decreasing the cost of military systems, 
and improving the reliability of equip- 
ment. In the fiscal year ending 


30 September 1987, the DESC Military 
Parts Control Advisory Group sup- 
ported 934 contracts and has supported 
over 2,850 contracts since 1972. 


There are many advantages to specify- 
ing QPL-qualified mixers including, 
reduced cost, shortened delivery time, 
and improved reliability. The manu- 
facturer of QPL-qualified mixers may 
concentrate engineering efforts on 
maintaining a high-quality production 
line instead of creating documentation 
for a variety of virtually idential 
requirements. The systems manu- 
facturer is relieved of the need to create 
a source or specification control draw- 
ing as the mixer is fully specified by its 
military part number. The creation of 
MIL-M-28837 has also filled a need in 
the military electronics industry for a 
comprehensive screening program 
applicable to mixer technology. 
Through the standardization efforts of 
the Department of Defense, both the 
systems designer and the components 
manufacturer reap benefits, thereby 
simplifying the process of military 
systems design and parts procurement. 
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MIXER 





APPLICATION 


INFORMATION 


The information contained below Is 
applicable to all mixers in general and 
should be useful to those who might 
want to more fully understand mixer 
operation and achieve the most perfor- 
mance possible. 


DEFINITIONS 
Conversion Loss is the ratio of the out- 
put signal level to the low-level input 
signal level expressed in dB. Ina single 
sideband system, only one sideband is 
used, therefore, 3 dB of the loss is 
theoretical. The additional loss is diode 
and transformer loss. These losses can 
be minimized by driving the diodes with 
sufficient current and operating in the 
best portion of the frequency band. 
Conversion loss is specified in a 50- 
ohm system with an f, drive level of 
+7 dBm for low-level mixers. High-level 
mixers require more drive level power. 
A short circuit at the output port for 
the unwanted sideband will usually 
improve the conversion loss and noise 
figure by 0.5 dB if operation at the 
l-port is below 500 MHz. 


Noise Figure is the signal-to-noise ratio 
at the input divided by the signal-to- 
noise ratio at the output expressed in 
dB. It does not include the noise figure 
of an IF amplifier or 1/f flicker noise. 

The IF frequency range is normally 
specified from 400 kHz to the upper 
frequency range of the device. Appre- 
ciable noise contribution from 1/f 
noise is not noticeable above 10 kHz. 
Use of specially selected Schottky- 
Barrier diodes ensures extremely low 
1/f noise for phase detection applica- 
tions. With the recommended drive 
level the noise figure and conversion loss 
are essentially identical. 
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Isolation is the amount of ‘leakage’ or 
‘‘feedthru’’ between the mixer ports. 
The f,_ at R isolation is the amount of 
f, drive level signal is attenuated when 
measured at the R-port. The f;_ at | 
isolation is the amount the f, drive 
level signal is attenuated when measured 
at the I-port. Normally, only the f,_ 
isolation is specified since the fr signal 
level is much lower than the f,_ signal 
level and is not a problem. The fj at 

L and fr at L isolations are normally 
the same as the fy at | and f, at R 
isolations. At low frequencies, where 
diode parameters are matched and cir- 
cult parasitics are negligible, isolation 
greater than 60 dB is possible. 


Conversion Compression is the fp input 
level above which the fr input vs. fj 
output curve deviates from linearity. 
Above this level additional increases in 
input level do not result in equal 
increases in output level. Conversion 
compression is not specified for all low- 
level mixers. However, low-level units 
normally have the same compression 
level: i.e., typically 0.3 dB deviation 
from linearity with an fp signal level of 
+2 dBm and a+/7 dBm f, drive level. 
This fp level can be raised to +4 dBm if 
the drive level is increased to +13 dBm. 

Conversion compression for high- 
level mixers is specified since it some- 
times provides an indication of the 
mixer’s two-tone performance and It is 
likely to be important in high-level 
operation. 


Dynamic Range is the amplitude range 
over which a mixer can operate without 
degradation of performance. It is dict- 
tated by the conversion compression 
point and the noise figure of the mixer. 


Since the thermal noise of each mixer is 
about the same, the conversion com- 
pression point normally determines the 
mixer’s dynamic range. 


Intercept Point is the point at which the 
fundamental response and the third- 
order spurious response curves intercept. 
It is often used to predict the 2-tone, 
3rd-order suppression of a mixer. The 
higher the intercept point, the better 
the 3rd-order suppression. Relative to 
the input, the intercept point is typically 
9 to 11 dB higher than the conversion 
compression point. 


Two-Tone, Third-Order Intermodulation 
Distortion is the amount of 3rd-order 
distortion caused from a second received 
signal being present at the R-port. 
Mathematically, 3rd-order distortion Is 
defined as (2fpo - fa;) +f. where fro 
is the second signal. Usually the higher 
the conversion compression or intercept 
point of a mixer, the greater the sup- 
pression of this product. Typical per- 
formance is shown on page 586. Nor- 
mally this parameter is not specified as 
it is dependent on the input frequencies 
and terminating impedances. 


Desensitization is the compression of 
the desired signal caused by a strong 
second interfacing signal. For a low- 
level mixer, this compression is typically 
less than 1.0 dB for an fro signal level 
of +1 dBm and less than 10.0 dB for an 
fro signal level of +10 dBm. The desen- 
sitization level is normally 3 dB below 
the conversion compression level. 


Applications 


Harmonic Intermodulation Distortion 
results from the mixing of mixer- 
generated harmonics of the input signals. 
Mathematically, it is expressed as mf) 

+ nfR where m and n represent the 
harmonic numbers of the input signals. 
Typical performance shown on page 587 
is not normally specified since the 
relative level depends on input fre- 
quencies, input levels and terminating 
impedances. 


Cross Modulation Distortion is the 
amount of modulation transferred from 
a modulated carrier to an unmodulated 
carrier when both signals are applied to 
the R-port of the mixer. The higher the 
conversion compression or intercept 
point of a mixer, the greater the atten- 
uation of the cross modulation. 


General Applications 


Mixing: When two signals are fed to the 
mixer, sum and difference frequencies 
are produced at the third port. Best 
isolation is usually achieved by feeding 
the LO signal to the L port. In down- 
converters the RF input signal is fed to 
the R port and the output is taken from 
the | port. For up converting applica- 
tions, feed the low frequency input sig- 
nal to the | port and take the output 
from the R port. 


Drive Level: Examples of recommended 
drive levels along with minimum and 
maximum levels are: 


Recommended 
Drive Level 
dBm 


Mixer 


Low-Level Mixers 
M12/M12A 
M9/M9A 
M9B 

M9D 

M1K 

M9E 

M67 

M76H 

Ms0 

M83 





A minimum drive level is recom- 
mended when it is necessary to reduce 
the level of intermodulation products 
in the lower two rows of the inter- 
modulation chart or minimize the 1/f 
output noise. A drive level below the 
minimum recommended level degrades 
the conversion loss and noise figure of 
the mixer over the full temperature and 
frequency range. 

Operation at a high drive level is 
recommended to achieve best two-tone 
performance, best suppression of the 
intermodulation products in the rows 
above the second row in the inter- 
modulation chart*, and the best flatness 
of conversion loss as a function of fre- 
quency. A drive level above the recom- 
mended level will result in an increase 
in noise figure and an increase in mf, 
feedthru. 


RF Input Level: With the recommended 
f_ level, and to avoid deviations from 
linearity by more than 1 dB, the fr 
level should not exceed the following 
levels: 


Mixer Type fp Level dBm 
Low Level +1 to +4 
High Level +10 to +14 
Ultra High Level 

(M9E Type) +21 


The fp signal level should be as low as 
possible when there is a problem with 


higher order fz intermodulation products. 


Minimum Maximum 
Drive Level Drive Level 
dBm dBm 

+4 to +6 +13 
+10 17 
+ = 4 
+10 +20 
+10 +23 
+14 +23 
+10 “30 
oS +14 
+14 +23 
+4 TZ 
£70) ar 


PULSE, AMPLITUDE, AND 
BI-PHASE MODULATION 


f, SOURCE f, SOURCE 









MIXER Ml 


MODULATOR 
TEST CIRCUIT 
For amplitude modulation, apply a dc 
current along with the modulating signal 
at the |-port. The carrier signal is 
applied at the L-port and the modulated 
signal appears at the R-port. The dc 
current at the I-port controls the amount 
of carrier present in the output. 

For pulse modulation, feed the 
unmodulated signal to the L-port and 
the modulating pulse to the I-port. No 
dc offset current should be used. Pulse 
lengths can be of unlimited length since 
the |-port is direct coupled. A 20 mA 
level is sufficient to fully turn on the 
diodes. Rise and fall times less than 1 
nsec can be achieved. Zero current turns 
the diodes off. Either a positive or a 
negative pulse may be used. 

The balanced construction of the 
mixer allows very little of the switching 
signal to feed through to the output. To 
obtain higher ‘’on-off"’ ratios and 
improved suppression of the high fre- 
quency switching components, refer to 
pages 716-721. 

For bi-ohase modulation, reverse the 
polarity of the switching signal. Upon 
reversal, the output phase will shift by 
180 degrees. 





CURRENT-CONTROLLED 
ATTENUATION 


f, SOURCE 
XER Ml 


MI 
a 
apege 


f; SOURCE 












ATTENUATOR 
TEST CIRCUIT y 


The amount of signal passing through 
the mixer from the L-port to the R- 
port is determined by the dc control 
Current present at the |-port. Maximum 
attenuation is achieved with no dc cur- 
rent and corresponds to the isolation of 
the mixer. Minimum attenuation is 
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achieved with a dc current of 20 mA or 
greater. 

A plot showing the attenuation 
characteristics of the M1 is shown below 
for a 10 MHz signal with signal levels of 
-20 dBm and +3 dBm. For input signal 
levels of -20 dBm or less, the atten- 
uation is relatively independent of the 
signal level. 


ATTENUATION - dB 





0. 0001 0. 001 0. 01 0.1 l 10 100 
CONTROL CURRENT - mA 


Typical Attenuation vs. Control Current 


PHASE DETECTION* 


f, SOURCE 
ibs: Tete 
Reuse 


fp SOURCE 








When used as a phase detector, excellent 
balance of the mixer eliminates null 
balance adjustments and minimizes 
interaction between the signal sources. 
With identical frequencies connected to 
the R- and L-ports, a dc output related 
to the phase difference between the two 
signals will appear at the I-port. The two 
inputs to the phase detector are nor- 
mally the same level. The output is 
usually loaded with 1000 ohms or 
greater. 

The sinusoidal output voltage shown 
below is from a phase detector in which 
the inputs are two sinusoidal signals of 
the same level and the output is loaded 
with 1000 ohms. The output voltage 
waveform as a function of phase dif- 
ference is sinusoidal. With two square 
wave inputs the output voltage would 
be linear. Input levels of +7 dBm are 
recommended for best phase detection. 
A higher level introduces unbalance and 
a lower level results in a loss of output 
level. 


DETECTOR OUTPUT - V. D.C. 





PHASE DIFFERENCE - DEGREES 


Typical Phase Detector Output vs. 
Phase Difference 


*For more detailed information on Phase 
Detection see page 605. 
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TYPICAL TWO-TONE 
PERFORMANCE AT 25°C 


Definition: In a mixer application where 
the input must be wideband, two signals 
(fp, and fro) may mix with the local 
oscillator signal (f,) to produce in-band, 
two-tone third-order intermodulation 
products (2 ip9+fRq) St. 


INTERCEPT POINT 


CONVERSION + 
DESENSITIZATION 
COMPRESSION 





AT +27 dBm 


fp) = 50 MHZ fo ~50 MHz 
fp] AND fo AT EQUAL LEVELS 








- dBm 











OUTPUT LEVEL 


























INPUT LEVEL - dBm 


Two-Tone Suppression vs. Input Level: 
With each dB decrease in fr input level, 
the third-order product is decreased an 
additional 2 dB. As shown above, the 
M9E will suppress third-order products 
65 dB with both input signals as O dBm, 
and 85 dB with both input signals at 
-10 dBm. Relative to the output, the 
intercept point for the M9E is +27.5 
dBm. Relative to the input, it is +32.5 
dBm. This is 17 dB higher than the 
intercept point for a low-level, double- 
balanced mixer like the M1. The 3 dB 
compression shown on the graph is a 
combination of both conversion com- 
pression and desensitization. 
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TWO-TONE THIRD ORDER, INTERMODULATION SUPPRESSION 
dB RELATIVE TO DESIRED OUTPUT WITH fry AND fro AT -10 dBm 


Two-Tone Suppression vs. Input 
Frequency: The two-tone performance 
of the MQ9E is constant across its fre- 
quency range. Other mixers, even other 
high-level mixers (except the M9D), 
have a degradation in performance 
above 10 MHz. 


Two-Tone Performance of High-Level, 
Double-Balanced Mixers: |n the spec- 
trum analyzer photos, the high-level 
M9E is compared to the lower-level 
M9BC and low-level M1 under similar 
input conditions. The input conditions 
were as follows: 


f, = 352 MHz, fry = 322 MHz at 
0 dBm, fp> = 320 MHz at 0 dBm. 
Horizontal Scale: 2.56 MHz/cm, 
centered at © 31 MHz. 
Vertical Scale: 10 dB/cm. 





M1: With a+7 dBm f, drive level, the 
low-level M1 suppresses many of the 
two-tone spurs. However, a number of 
relatively unsuppressed products remain. 





M9BC: With a+17 dBm f, drive level, 
the M9BC provides an additional 12 dB 
of suppression of the third-order product. 





M9E: With a +27 dBm f, drive level, the 
high-level M9E virtually eliminates all 
two-tone products from the 60 dB 
spectrum. 


Typical Intermodulation Performance at 25°C 


Harmonics of f, 
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>90>90>90 


82 96>99 


86>90>90 


M1/M9BC/M9E 


74 78>99_ 


>90>90>90 


91>99 97 


>90>90>90 


Se f2 95 


71>90>90 


if 80 92 


88>90>90 


o1 60 69 


78>90 


83>99>99 


>90>90>90 


90>99>99 


>90>90>90 


77 88>99 


>90>90>90 


82 95 90 


88>90>90 


99 65 85 


77>90>90 


63 78>99 


87>90>90 


84>99>99 


>90>90>90 


46 66>99 


68>90>90 


76 G2 95 


85>90>90 


48 55 68 


75>90 


66 70 


74 80 


16 19 


14 18 
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41 36 19 


78>99>99 


>90>90>90 


§3>99>99 


>90>90>90 


79 85>99 


>90>90>90 


if 06 8 


86>90>90 


60 81>99 
>90>90>90 
84>99>99 
>90>90>90 
45 64 90 
65>90>90 
72 718 94 


85>90>90 


53 54 64 
44 77 89 


71 99>99 


>90>90>90 
88>99 98 
>90>90>90 
13 82>99 
88>90>90 
7 90 8 


>90>90>90 


The performance of M1/M9BC/M9E 
represents the Class I/Class 11 Type |/ 
Class ||| mixer, respectively (see page 
623). 

Intermodulation signals which result 
from the mixing of mixer-generated 
harmonics of the input signals are shown 
above for the M1, M9BC and MQE. 
Mixing product suppression is indicated 
by the number of dB below the f, + f 
output level. The performance was 
measured with fp at 49 MHz, f, at 50 
MHz, and using the following input 
levels: 

M1/M9BC/M9E: fr atO dBm; f, at 
+7/+17/+27 dBm 
respectively for the 
M1, M9BC and 
M9E. 


Harmonics of f, 


M1/M9BC/M9E: fr at-10 dBm; fr, 
at +7/+17/+27 dBm 
respectively for 
the M1, M9BC and 
M9E. 

Improved performance can be ob- 
tained at lower frequencies, and for har- 
monics of fa>2, with fr at a lower 
level. The suppression figures shown 
above for the M1 are also applicable for 
its pc equivalent, M6E. The M1 suppres- 
sion figures may be used for the M6D/ 
M6A if the input frequencies are 
assumed to be at 20 MHz rather than 
50 MHz. The M1 suppression may also 
be used for the M1A if the input fre- 
quencies are assumed to be 100 MHz 
rather than 50 MHz. 

Mixer-generated intermods are shown 








for each model under the following con- 
ditions: Input signals: fa, - 45.6 MHz 
at -10 dBm, fro = 27.8 MHz at-2 dBm, 
fR3 = 26.6 MHz at -2 dBm, f, = 50 
MHz with the levels noted before. Hori- 
zontal Scale: 2 MHz/cm, centered at 
95.6 MHz. Vertical: 10 dBm/cm. 

Mixer-generated harmonic distortion 
is present in the output spectrum even 
when a well-balanced low-level mixer 
such as the M1 is used. By substituting 
the M9BC high-level mixer, the ‘‘worst 
case’’ products can be reduced an addi- 
tional 18 dB. However, these products 
can be reduced 40 dB, by substituting 
the M9E very high-level mixer. 
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Wide-Band 
Transformers 


e LOW INSERTION LOSS 
e WIDEBAND 
@ SMALL SIZE 


Description: Miniature transformers 
are designed for low-loss operation over 
a very wide frequency range. They fea- 
ture an insertion loss typically less than 
0.5 dB, a frequency range 0.2 MHz to 
700 MHz, and impedance levels from 
25 ohms to 800 ohms. The BT series 
are balanced transformers. The T series 
are single-ended transformers. 





























Specifications 
Insertion Amplitude Phase 
Frequency Loss Unbalance Unbalance 
Range Max. Max. Max. Package Hermetic Outline 
Model Description MHz dB dB Degrees Type Seal Drawing 
BT5 50 ohm-50 ohm 0.2-500 lo 0.25 oo PC No P 
CT 0.5-50 0.5 0.10 —— 
BT6 50 ohm-100 ohm 0.3-400 2.0 05 ——— PC No Q 
CT 1-100 1.0 0.1 
BT7 50 ohm-200 ohm 50-400 2.0 09 6.0 PC No Q 
CT, DC isolated* 3-50 16 0.08 0.5 
BT8, BT8C, BT8CL 50 ohm-200 ohm 50-250 se 0.9 6.0 PC, TO-5, 10-5 ~—_No, Yes, Yes PRS 
CT, DC isolated* 
BT9, BT9C, BTSCL 50-ohm-800 ohm 1-100 3.0 0.4 2.6 PC, T0-5, T0-5 ~—_—NOo, Yes, Yes PRS 
CT, DC isolated* 
TI 50 ohm-50 ohm DC 0.6-700 15 -- a PC No P 
isolating reversing or RF 
common mode isolating 
T2 50-ohm-100 ohm 0.4-700 5S ee a PC No a 
2-300 0.5 ——— ——— 





*50 volts DC max. 


Absolute Maximum Ratings Weight Less than 0.2 oz. 


Storage 
Temperature. .... . -65°C to +100°C 


Maximum Input Power 


1 watt rms 

T1 derate to f? MHz Wrms below 
1 MHz. 

T2 derate to 2f? MHz Wrms below 
0.7 MHz. 

BT5, BT6 derate to 4f* MHz Wrms 
below 0.5 MHz. 
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Environmental 


All units are guaranteed to meet their 
specifications over -54°C to +100°C 
and after exposure to any or all of the 
following tests per MIL-STD-202E. 


Hermetically sealed units meet the 
requirements of method 106D of MIL- 
STD-202E when exposed to humidity. 

















Condition 


Exposure 


Temperature Cycle 
Thermal Shock 
Altitude 
H.F. Vibration 
Mechanical Shock 
Random Vibration 

(15 minutes per axis) 
Solderability 
Terminal Strength 
Resistance to 
Soldering Heat 





Typical Performance of Model BT6 at 25°C 


FREQUENCY DOMAIN 


Insertion Loss 


0 
eo Lea 
An NG 


a 
2 1.0 


if \ 
CLINE TEAM | ECT NTI 


= LS 
PIN 3 


Bost LUM LIM EM ETM 
ELI AAT YE 
1 1.0 


3.0 
1000 
FREQUENCY - MHz 













0 


Insertion Loss vs. Frequency: The BT6 
has a frequency response which is typi- 
cally flat to within 0.1 dB over the fre- 
quency range 0.3 MHz to 100 MHz. 
The amplitude balance is represented by 
the insertion loss difference between 
pins 3 and 5. For frequencies less than 
100 MHz, the amplitude unbalance is 
typically less than 0.05 dB. 


INSERTION LOSS TEST CIRCUIT 





Phase Unbalance (Deviation from 108° ) 


2.0 

15 ORTH RLI aii 
CUE ELAINE ELIMI [UT 
SLL AM TT Ail 
of | TTT 
ost LIM EAT TUT [UT 


aoLLllll 


0.1 I. 
































PHASE UNBALANCE- DEGREES 


FREQUENCY - MHz 


Phase Unbalance vs. Frequency: The 
phase unbalance of the BT6 is repre- 
sented by the deviation from a 180 de- 
gree phase difference between pins 3 
and 6b. For frequencies less than 20 
MHz the phase unbalance is typically 
less than 0.1 degree. 


PHASE UNBALANCE TEST CIRCUIT 


3 
VECTOR 


HIME CI LUT 
0 10 100 1000 





TIME DOMAIN 


/ INPUT STEP 


: / OUTPUT PIN 3 


: ie 
} 
QUIPUT Pil & 


PULSE RESPONSE TEST CIRCUIT 





3 
STEP l 
GENERATOR BI6 
\/ 
SAMPLING 
SCOPE 


Pulse Response: The similarity between 
the input and output pulses illustrates 
the balance and time coherence of the 
BT6. With a 300 picosecond input 
pulse, the output pulses have rise times 
less than 800 picoseconds. Only the 
vertical position control of the oscillo- 
scope was adjusted in recording the 
three traces, 
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FREQUENCY DOUBLER 


A frequency doubler can be constructed 
with a BT7 transformer and two 
matched Schottky barrier diodes. The 
excellent balance characteristics of the 
transformer will suppress the 1st and 
3rd harmonics of the input 30 dB to 40 
MHz and 20 dB to 300 MHz. Input fre- 
quency 5 to 300 MHz. Output fre- 
quency 10 to 600 MHz. 


BI7 
00 YK T T7713 





OUTPUT 


180° POWER DIVIDER 


The BT8/BTS8C is useful in hybrid junc- 
tion applications. By applying the input 
to pins 1 and 2, out-of-phase outputs 
are available at pins 3 and 5. By apply- 
ing the input to pin 4, in-phase outputs 
are available at pins 3 and 5. In both 
cases the outputs are isolated from each 
other. 

A four-way power divider can be con- 
structed by adding a BT5 balanced 
transformer to each output. 





180° POWER COMBINER 


The BT8/BTS8C can be used as a power 
combiner. The vector sum of the inputs 
appears at pin 4and the vector difference 
appears between pins 1 and 2. The in- 
puts are isolated from each other. 


OUTPUT 





UNBALANCED TO FLOATING DRIVE 


The T1 allows an unbalanced source to 
drive an RF floating load. Phase rever- 
sal is optional. It isan efficient way to 
suppress ground loop problems. 





IMPEDANCE TRANSFORMER 


The T2 is useful in applications where a 
broadband 2:1 impedance _ transfor- 
mation is needed and dc isolation is not 
required. 





PHASE SPLITTER 


The BT6 can provide very closely 
matched out-of-phase signals. It is re- 
commended in pulse applications where 
the rise time of the pulse must be as fast 
as 60 picoseconds. See typical pulse re- 
sponse curves on page 229. 





PHASE DETECTOR 


A phase detector can be constructed 
using a Model BT8/BT8C_ balanced 
transformer and two matched Schottky 
barrier diodes. The excellent balance 
of the transformer prevents crosstalk be- 
tween the inputs. The dc output is 
proportional to the phase difference 
between inputs. 





PULSE SHAPER 


The risetime of a pulse can be improved 
with a Model T2 single-ended trans- 
former and a step recovery diode. The 
wideband characteristics of the transfor- 
mer allow a 100 ohm to 50 ohm impe- 
dance transformation without degra- 
dation in phase shape. 






O OUTPUT 


STEP 
RECOVERY 
DIODE 


SAMPLER 


A very high frequency sampler can be 
constructed with a wideband balanced 
transformer and four sampling diodes. 
The Model BT7 is recommended since 
it has an extremely wide bandwidth and 
a 50 ohm to 200 ohm impedance trans- 
formation. 


SAMPLING 
PULSE 


aes (0) 






SAMPLED 
OUTPUT 


Schematic Diagrams 


WIDEBAND AMPLIFIER BALANCED 
To ac couple a wideband amplifier, a ie 
Model 11 single-ended transformer is 
recommended, It has dc isolation and a 
frequency range 0.3 MHz to 700 MHz. 





BT5 


T2 





Outline Drawings 


NOTE: DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.025) UNLESS OTHERWISE SPECIFIED 


PIN NUMBERS ARE SHOWN FOR REFERENCE ONLY. 


BT6 


PACKAGE P 
BT5/BT8/BT9/T1/T2 





BLOCKING OSCILLATOR NOTE: PIN 1 AND 5 HAVE SAME POLARITY FOR B77. 
The pulse shape of a blocking oscillator BT7/BT8 

can be improved with a balanced trans- 
former. The high impedance transfor- 
mation and wide frequency response of 
the Model BT9/BT9C make it an ex- 
cellent choice. 


50 3 0.025 


(0.69) DIA. TYP. 


OUTPUT 






PACKAGE Q 
1s 50 1 (3) BT6/BT7 
-TRIGGER INPUT 2 (5) 
g 
0.512 
(13.00) 
fae ee 
0.512 0.430 
BT9 (BT9C) “a jose 
0.115 0.025 
292) | al | (0.64) 


SINGLE-ENDED 


4 i 040s DIA. TYP. 







50 l 4 


0.300 
50 (7.62) 


T1 
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Outline Drawings 


NOTE: DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.025) UNLESS OTHERWISE SPECIFIED 


PIN NUMBERS ARE SHOWN FOR REFERENCE ONLY. 


PACKAGE R 
BT8C/BT9C 


os ff =| (049 





90° i 3° TYP. 45° + KM TYP. 


PACKAGE S 
BTSCL/BT9CL 
0.360 
(9.14) 
0.320 
(8.13) 
0.275 
(6.99) MAX. 
0.550 
12.70 
0.600 
(15.24) 
0.018 
| 0.46) 
0.200 0.10 


0.035 
(0.89) 


0.031 
(0.79) 





45°+3° TYP. 


800 





Dividers 


0.5 to 500 MHz 


HIGH ISOLATION 
@ LOW INSERTION LOSS 


Keactive Power 








@ EXCELLENT PHASE AND 
AMPLITUDE BALANCE 
® BROADBAND 
@® SMALL SIZE 
Typial Specifications 
Nominal 
Phase 
Difference Impedance Maximum Maximum 
Number Between (ohms) Minimum Insertion Phase 
Frequency of Output PortC A A B OD E Isolation Loss Unbalance 
Model MHz Ports Ports PIN4d — 1 2 5 6 dB dB Degrees 
H2 0.5-120 3 0° 50 —- 0 0X0 -—- — RS) 0.6 15 
0.5-70 MHz 
27 
70-120 MHz 
HSA 0.5-120 3 0° 50 —- 0 0 - — 35 (30) 0.5 1.0 
(HS5AC)! (1.0-100) 1-60 (100) MHz (0.6) 
30 
0.5-120 MHz 
H2C! 10-500 3 0° 50 —- 0 0X -—- — 30 0.75 1.0 
10-100 MHz 
25 
100-200 MHz 
20 
200-500 MHz 
NOTES: 


1. Hermetically sealed. 


2. See page 802 for power derating as a function of VSWR and ambient temperature. 


Description: Watkins-Johnson reactive 
power dividers have been designed for 
high performance over a wide frequency 
range. They feature an insertion loss 
typically less than 0.2 dB, an isolation 
typically greater than 40 dB, and a fre- 
quency range 0.5 MHz to 500 MHz. 
Amplitude balance is typically within 
0.05 dB; phase balance is typically with- 
in 1.0 degrees. All the dividers are ex- 
tremely linear. With two equal input 
signals of +10 dBm level, the third and 
fifth order distortion products are typi- 
cally suppressed by greater than 100 dB. 


Operation: When used as a signal split- 
ter, multiple coherent output signals are 
provided with a known phase relation of 
equal amplitude having a power level 
down from the input level by the ‘’cou- 
pling loss.’’ Independent use of one sig- 


nal by multiple loads is permitted by 
the high isolation between outputs. 
Loading effects, feedthru, etc., are 
minimized. Equal power output ensures 
balanced feeding for applications 
such as multi-element antenna arrays. 
nal sources are isolation from each other 
and the output is the vector sum of the 
inputs reduced in amplitude by the 
“coupling loss.’’ Interaction between 
inputs is prevented by the hybrids high 
isolation. 


Amplitude unbalance is the amplitude 
difference in dB between the outputs 
measured under matched impedance 
conditions as a signal splitter. 


Phase unbalance is the phase difference 
(from nominal) between the outputs 
under matched impedance conditions as 
a signal splitter. 


Maximum 

Maximum Rated Power 

Amplitude Maximum Splitter?/ 

Unbalance VSWR Combiner Package Outline 
dB fall ports) (watts) Type Drawing 
0.2 1.30 1.00/ BNC A 

0.25 SMA 
0.1 1.37 1.00 PC Mounted D 
(0.50)/ (T0-5) (E) 
0.25 
(0.10) 
0.1 is 1.00 T08 C 
Port C 
1.4 
Port A, B 


Insertion loss is the power dissipated 
within the power divider under matched 
impedance conditions. It does not in- 
clude the coupling loss. 

Coupling loss is the ratio between the 
power at the input and the power at 
output for an ideal power splitter under 
matched impedance conditions. Inser- 
tion loss must be added to the coupling 
loss to determine the exact output level. 
The coupling is a function of the num- 
ber of power divider outputs. 


Number of 
Output Ports 


Coupling Loss 
(dB) 


3.01 
4.77 
6.02 
6.99 
7.78 
8.45 
9.03 


ONOoFRWN 
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Isolation is defined as the attenua- 
tion of ‘feedthru’’ or ‘cross talk’’ be- 


tween the isolated ports under matched 
impedance conditions. When there is a 
mismatch at the input port of the power 


divider, there will be degradation in iso- 
Isolation degradation from a re- 


lation, 
sistive mismatch at the common port is 
shown above the matched isolation 
values of °°, 40 dB, 30 dB, and 25 dB. 
Values are ‘’worst case’’ decibels, and 
have been computed on the assumption 
the internal resistive load is matched to 
the specified common port impedance. 
The isolated load impedances are 50 
ohms. 


VSWR 

Input co §=6h 40dB 630dB 25dB 
1.00 co 40.0 30.0 Zo 
1.07 o2.1 “38.1 29.3 24.6 
1.03 426 352 28.2 Zo0 
1OG"—S6 2 "28.0  -2h2 25.3 
Te PO 24. 2A 251 21.9 
LS ~ i ZOA? 26S 2a5 20.8 
1.20 /26.8.. 25a)» 222 19.8 
1.30: 23.6 -22:4 .. 20.2 18.2 
1.50 99 19.1 1.5 16.0 
1,20 WS. AO ABB 14.6 
2.00 15.6 15.0 14.0 13.0 


Isolation Between Isolated Ports as a 
Function of the Resistive Termination 
at the Common Port — For Matched 
Isolation Values of , 40 dB, 30 dB, 
and 25 dB. 


Environmental:  A\\| units are guaran- 
teed to meet their specifications over 
-64°C to +100°C, and after exposure to 
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any or all of the following tests per 
MIL-STD-202E: 











Test 


Exposure Condition 





Temperature Cycle 
Thermal Shock 
Altitude 
H.F. Vibration 
Mechanical Shock 
Random Vibration 
(15 minutes per axis) 
Solderability 
Terminal Strength 
Resistance to 
Soldering Heat 


Hermetically sealed units meet the 
requirements of method 106D of MIL- 
STD-202E when exposed to humidity. 


Absolute Maximum Ratings 


Storage Temperature. -65°C to +100°C 


Maximum Splitter Input Power: 3 Port 
Dividers: Rated power with load 
VSWRs of 1.50 or less; 0-12 rated 
power “worst case’’ with one output 
shorted and the other open. Applicable 
over temperature range -54°C to +71°C. 
Derate linearly to one-half powér at 
+100°C. 


Maximum Combiner Input Power: 3 
Port Combiners: Rated power with out- 
put-load VSWR of 1.50 or less; 0.5 
rated power with output shorted. 
Applicable over temperature range 
-54°C to +71°C. Derate linearly to 0.8 
power at +100°C, 


Typical Performance at 25°C 


TYPICAL PERFORMANCE OF 
MODEL H2 AT 25°C 


lsolation 


COM mT 


me me 
eT TT 
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Specification 


0.1 


Frequency— iY Miz) 
Isolation between ports A and B 





Isolation— (dB) 


w 
oo 





500 


Insertion Loss 


a 
scien || UIT 
1 











Frequency— (MHz) 
Insertion loss of hybrid, port C to A or B when used in a 50-ohm system 


Leste) (IU PI 
































Frequency—(MHz) 
VSWR of hybrid ports in a 50-ohm system 


Functional Diagrams 


PORT A 
—3 dB 
PORT C —30 dB* 
—3 dB 
PORT B 


(1) H2/H2C/H5AC 


Outline Drawings Dimensions are in inches (millimeters) + 0.010 (0.25) unless otherwise specified. 


PACKAGE A 
H2 













(FEMALE) 
(3) PLACES 


MOUNTING HOLE 
(2) PLACES 


NOTES: 
1. Connectors: BNC Female. 


connectors available on request. 
2. Weight: 39.70 grams (1.4 0z.). 


PACKAGE E 
H5AC 


0.320 
= (8.13) DIA. 


a | 0.018 (0.46 
be —| DIA. a) LEADS 
. 0.360 DIA. 
(9.144) 

200 6. 





NOTE: 


1. Weight: 1.5 grams (0.05 o2z.). 


RF CONNECTOR 
TYPE BNC JACK 


0.156 (3.96) DIA. THRU 


PIN 1 
a 30 dB 120 MH 
oe —35 dB 7 : 60 “" 
—3 dB 
PIN 2 
(2) H5A 


Pins 3 and 5 are ground pins, and both 
must be used. 


PACKAGE C 
H2C 
0.454 (11.53) 
eae 
0 240 ce 
be 
0170 (430 
0.019 (0.48) DIA. 
0.016 (0.41) (4) PINS 
0.510 (12.95) nn 
0.498 (12.65) 


0.310 (7.87) DIA. 
0.290 (7.37) B.C. 





45° + 3° REF. 


Os 0.050 (1.27) 
MAX. 


NOTE: 
1. Weight: 2.0 grams (0.07 o2z.). 


PACKAGE D 
H5A 


0.512 
(13. oe 


0.512 


“Or 8 io 22 


0 Zp mae | 0. 64 


: 
am] BB Le a tou DIA. TYP. 





NOTES: 

1. Pin Numbers: Shown for 
reference only. 

2. Weight: 2.0 grams (0.07 o2z.). 
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WJ-PS10 


100 TO 1000 MHz 
THIN FILM SPST POWER SWITCH 


® LOW INSERTION LOSS: < 1.5 dB (TYP.) 

® HIGH CW INPUT POWER CAPABILITY: 2 WATTS 

® HIGH ISOLATION: > 50 dB (TYP.) 

HIGH 3 lp SUPPRESSION: 45 dBc (TYP.) @ +20 dBm 
® FAST SWITCHING SPEED: <1 usec. 





Specifications* Outline Drawing 
: PS10 
Characteristic ae Eee Te 4° - 495°C 
0.450 
Insertion Loss (Max.) 1. 
100-500 MHz 1.8 dB 2.7 dB 3.0 0B a 
500-1000 MHz imege.= 1.8 dB 2.2 4B ) 
0.185 
Insertion Flatness (Max.) a | 
nsertion ° 
100-500 MHz +0.9 dB | | on =|} 0.018 ia ca Pins 
500-1000 MHz +0.4 dB (12.80) DIA 
0.300 DIA GROUND 





Isolation (Min.) 
100-500 MHz >55 dB 50 dB 45 dB 
500-1000 MHz >45 dB 40 dB 35 dB 


zs 
at? | 
— 
rt 





VSWR (Max.) Input/Output SWITCH (PIN 3) 45° REF + 3 


(ON State) 
100-500 MHz 
500-1000 MHz 


Switching Speed (10 to 90%) 2 Msec Schematic Diagram 


*Measured in a 50-ohm system at +20 Vdc Nominal. Vee 
Notes: 
1. VSWR <200 MHz is 2.2:1. 





Absolute Maximum Ratings | | 
Ambient Operating Temperature ..........0.00 0c eeeueae -54°C to +100°C INEUT -o OUTPUT 
storage Tanmpermnrte aac i ees ce ew een -62°C to +125°C | 
Maximunt Gate Femperdture 2235.02... va es 0 nd ne ee ee +100°C 
WiaxiiNitinieG, we eee es eae ee aca ss oe ee ee +22 Volts 
Maximum Continuous RF Input Power..............0000eceeaae 2 Watts a : ae 
Maximum Short Term RF Input Power............00 000 eeeeeaese 3 Watts ree rt One OHS 
(1 Minute Max.) ON OFF 
Maximum Peak Power (1 Minute Max.) ........0 00 eee eee eee eae 10 Watts +55 mA -55 mA 
(3 usec Max.) &+-20 Vdc =-20 Vdc 
“S” Series Burh-ln Pempereture “020i a Cas ooo ee Pc ee eee, 100°C = 4 mA ~45 mA 
15 Vdc =-15 Vdc 


Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C 





Insertion Loss Power Output Relative Suppression 

S 

R E 

Ss 3 3RD ORDER TWO-TONE 

S = 

fe = 

o 3 2ND ORDER 

~ 100 200 300 400 500 600 700 800 900 1000 ws TWO-TONE 
FREQUENCY - MHz = 





RELATIVE SUPPRESSION - dB 


Vee = +20 Vdc 
fg = 1000 MHz 









INSERTION ‘LOSS - dB 





100 200 300 400 500 600 700 800 900 1000 










2 a oe ee 
FREQUENCY - MHz S a ae oe POWER INPUT - dBm 

H +45 x | 
a 

isolation eS E : : 
a 45 “zai Harmonic Suppression 
fo ay 

=a 

ee AB 

<= 50 | SS See -10 0 +10 +20 +30 

[a ) 

are POWER INPUT - dBm 





100 200 300 400 500 600 700 800 900 1000 
FREQUENCY - MHz 


RELATIVE SUPPRESSION - dB 


Switching Signal Rejection 


oO 
[—) 





SECC 
i : 


POWER INPUT - dBm 





ISOLATION - dB 
S 


> 
i=] 


100 200 300 400 500 600 700 800 900 1000 
FREQUENCY - MHz 





100 200 300 400 500 600 700 800 900 1000 
FREQUENCY - MHz 


SWITCHING SIGNAL REJECTION - dB 





ane 
See ae 


1.0 & eS 
Vee = +20 Vde 
Pin = +20 dB 









VSWR 





Relative Suppression 


40 







VSWR 
o 


100 200 300 400 500 600 700 800 900 1000 
FREQUENCY - MHz 


|| inpur/oureur_ | | 
0 Vec = +15 de 

Be dibs ce a eee 
100 200 300 400 500 600 700 800 900 1000 
FREQUENCY - MHz 


Cpr Weert | 


os OUTPUT i Pin = 1 Watt CW (+30 dBm) 
0 


100 200 300 400 500 600 700 800 900 1000 
FREQUENCY - MHz 


A Pi = 1 Watt CW (+30 dBm) 
ee 
Vee = +15 Vd 


100 200 300 400 500 600 700 800 900 1000 
FREQUENCY - MHz 







VSWR 
= 








2ND ORDER 
; TWO-TONE 
2ND HARMONIC 
ae 
5 20 2 


5 





RELATIVE SUPPRESSION - dB 


2.0 















1.0 


VSWR 


POWER INPUT - dBm 
2.0 






1.0 


VSWR 


807 


Typical Automatic Test Data 
Voc = +20 Vde @ Pin = +20 dBm 


FREQ VSR WSR GAIN 


mMAZ It IT DB 
138. 1.4 1.4 sea 
200. 1.3 1.3 -1.3 
330. 1.2 1.2 -1.6 
433. 1.2 1.2 -1.4 
309. 1.1 1.1 “1.3 
00d. 1.2 i.e bad re =4 
rad. 1.2 1.2 =fe4 
330. 1.3 i.2 -1.4 
308. 1.3 1.3 oa ee | 
1308. 1.4 1.4 -1l.2 
1132. 1.5 1.4 -1.4 
1238. 1.6 1.5 -1.4 


Linear S-Parameters 


reed S11 

MHZ Ais Anis WAG 
133. 13 1353.38 7S 
cu. 213 143.3 eal 
309. 18 158.1 .o3 
430, a7 162.6 2a 
cal Pas -177.6 .oo 
end, 23 -153.4 2a 
rag, ol -153.3 2a 
330. 213 -143.3 33 
300, 2135 -1352.2 .a2 
1388. 13 -1354.3 or 
1144. 213 -156.1 .a5 
1238. ere -161.5 239 


= 
» 
0) 


JO) 0000 00 co ~J 
JO: ote mo) 


MV ce = +15 Vde Vdc @ Pin = +20 dBm 


FRE VSWR VSWR GAIN 


MHZ IN OUT DB 
133. 1.4 1.4 eve 
230. 1.3 1.3 -1.3 
338. 1.2 1.2 “1.6 
428. 1.1 1.1 -1.4 
333. 1.1 1.1 “1.3 
00d. 1.2 1.2 mal a= 
73a. 1.2 1.2 =4,.1 
3d. 1.3 1.3 -1.4 
339. 1.4 1.3 “Le 

1439. 1.4 1.4 cag? Gat 
1139. 1.5 1.4 -1.4 
1288. 1.6 1.5 ~1.4 


Linear S-Parameters 


FREQ S11 


MHZ MAG ANG MAG 


138. 16 164.2 rod 
230. 12 1355.2 31 
338. 39 156.4 33 
433. 37 163.3 35 
389. 0° -173.2 -3o 
68. -33 -154.4 37? 
708. -149 8 -149.5 33 
339. “130 -145.? 32 
339. 150 -143.2 3d 
1389. 213 = -152.6 oP 
1138. 23d = -154.5 36 
1238. 220 «= -159.6 35 
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WJ-PS30 


100 - 2000 MHz 
THIN FILM SPST POWER SWITCH 


@ LOW INSERTION LOSS: < 1.8 dB (TYP.) 

@ HIGH CW INPUT POWER CAPABILITY: 
2WATTS 

@ HIGH ISOLATION: > 40 dB (TYP.) 

@ HIGH 31, SUPPRESSION: 45 dBc (TYP.) 
@ +20 dBm 

@ FAST SWITCHING SPEED: < 1 usec 












Specifications* Outline Drawings 
_— Guaranteed PS30 
Characteristic Typ. 0° - 50°C 54° - +85°C aia 
Insertion Loss (Max.) mes 
100-500 MHz 1.8 dB #7 4B 3,3 Gb 
500-1000 MHz 1.5 dB 1.8 dB 2.2 dB 4-70) | 
] - M 
000-2000 MHz 13-dB 2.5 dB 2.9 dB ee ~ fea 0.018 aces 
0. : 
Insertion Flatness (Max.) 1 06 4 cena 
100-500 MHz +0.9 dB eo 
nee — OUTPUT 
500-1000 MHz +0.4 dB (PIN 1) (PIN 2) 
1000-2000 MHz +0.7 dB 
Isolation (Min.) MAX oer 4 3° 
100-500 MHz 45 dB ia 
500-1000 MHz 35 dB 
1000-1500 MHz 20 dB Weight 
1500-2000 MHz 15 dB approximately 2.0 grams (0.07 oz.) 
VSWR (Max.) Input/Output E . 
(ON State) Schematic — 
100-1000 MHz 1.9:11 ie 
1000-2000 MHz 2.07) 





*Measured in a 50-ohm system at +20 Vdc Nominal. INPUT 04 
Notes: | 
1. VSWR <200 MHz > 1500 Mt is 2.2:1. 


-o OUTPUT 


Absolute Maxi i 
solute Maximum Ratings Switching Conditions 





Ambient Operating Temperature ......... 0.0000 e eee ene 54°C to +100°C 
Storage Temperatura... - 2... eee Seen bee akan -62°C to +125°C ON OFF 
Maximum Case Temperatiire. .:.... ... 06 bees eee rre wee eee os +100°C +55 mA -55 mA 
Nascar DC Vol Gia iene cmp Se eee nw beck ent eee eee wren wok +22 Volts 20 Vdc ~-20 Vdc 
Maximum Continuous RF Input Power...........0.0000e eee eae 2 Watts +45 mA -45 mA 
Maximum Short Term RF Input Power........... 0000 eee eueeee 3 Watts 4156 Vdc =-15 Vdc 

(1 Minute Max.) 
Maximum Peak Power (1 Minute Max.) ...... 2.2.00 ewe eee eee ee 10 Watts 

(3 usec Max.) 


“S’’ Series Burn-In Temperature .........0. 00 cece eee eee eee ees 100°C 
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Typical Performance at 25°C 


Insertion Loss 
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INPUT VSWR 
te] 
[=] 


1.0 Ee 
100 200 400 600 800 1000 1200 1400 1600 1800 2000 


FREQUENCY - MHz 


Vee = +20 Vdc 





Pi y = +20 dBm 


ar ea er 
TC Nis castes sc 
100 200 400 600 800 1000 12001400 1600 1800 2000 


FREQUENCY - MHz 


OUTPUT VSWR 





VSWR 
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Relative Suppression 
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ce 
Power Output 65 
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Switching Signal Rejection 
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POWER INPUT - dBm 


Harmonic Suppression 





10 EEE EEE | 


100 400 600 800 1000 12001400 1600 1800 2000 
FREQUENCY - MHz 


SWITCHING SIGNAL REJECTION - dB 


RELATIVE SUPPRESSION - dB 





Typical Automatic Test Data 


Veg = +20 Vde @ Pin = +20 dBm Veg = +15 Vde @ Pin = +20 dBm 


FREQ USHR USHR GAIN FREQ USHR USHR GAIN 
MHZ IN OUT DBS MHZ IN OUT D3 
199. 1.5 1.5 -2.3 . 19a. 1.4 1.4 -2.2 
23a. 1.3 1.3 -1.3 23a. 1.3 1.3 -1.3 
30a. 1.2 1.2 -1.6 338. 1.2 1.2 -1.6 
49a. 1.2 1.2 -1.4. 42a. 1.1 1.1 -1.4 
33008. 1.1 1.1 -1.3 30a. 1.1 1.1 -1.3 
633. 1.2 1.2 ~1.2 603. 1.2 1.2 -1.2 
708. 1.2 1.2 -1.1 72a. = «1.2 1.2 -1.1 
333. 1.3 1.2 1.8 308. 1.3 1.3 -1.3 
343. 1.3 1.3 -1.1 303. 1.4 1.3 -1.1., 
1908. 1.4 1.4 -1.2 1900. 1.4 1.4 -1.2 
1198. 1.5 1.4 -1.4 1108. 1.5 1.4 -1.3 
1280. 1.6 1.5 -1.4 1208. 1.6 1.5 -1.4 
1330. 1.6 15 -1.4 1303. 1.6 1.5 -1.4 
1490. «1.7 1.6 -1.4 1438, 1.7 1.6 1.4 
15aa. 1.7 1.6 -1.5 1508. «1.7 1.6 -1.4 
1698. 1.3 1.7 -1.5 1698, 1.3 1.7 -1.5 
1738, 1.2 17 -1.6 1738. 1.3 bev -1.6 
1398. 1.3 ie? -1.7 1388. 1.3 1.7 -1.7 
1398. 1.3 1.3 -1.3 1998, 1.3 1.2 -1.3 
2aaa. 1.3 1.3 -2.8 zaaa. 1.9 1.2 -2.4 
2198. 1.9 1.3 -2.1 z1aa. 01.9 1.2 -2.1 
223g. «1.9 1.3 -2.2 2208. 1.9 1.3 -2.2 
Linear S-Parameters Linear S-Parameters 
FREQ Sil 321 . 312 Bee FREQ 311 Sei. $12 322 
MHZ MAG ANG MAG ANG MAG ANG MAG ANG MAZ MAG ANG MAG ANG MAG ANG MAG ANG 
143. 138 153.1 7? 3 ae? id 13 rare | 133. 216 163.6 73 -.7 .73 ers -16 162.4 
za. .14 142.2 .3 -3.9 wal -3.1 14 145.4 200. 12 152.3 231 -6.2 32 -6.2 .12 153.5 
339. 18 154.2 .33 -11.6 .33 -11.3 1a 141.7 33a. 33 155.6 .34 -12.3 .34 -12.6 .39 147.5 
443. a7 161.1 23s -13.7 235 -13.3 ar 151.5 438. a7 167.5 235 -13.¢2 235 “13.3 a? 153.4 
530. .9? ~-173.2 .36 -25.5 a6 -25.7 A i7i.d saa. a7) 0 -178.3 136 -26.1 .36 -25.3 .36 © -133.4 
oad. 83 -168.9 .37 32.5 ar -32.6 a?) -17.5 633. .83 -154.a .37 -32.3 37 -32.3 a7 0 -167.2 
7a. .19 0 ©=--154.38 32 -33.3 .33 -245.8 a9) -léd. aa. .18 © -158.1 .32 -33.3 3) -33.3 .9F = -153.5 
333. .13  -149.a .33 -45.1 og 44,3 ii 161.2 30a. .13 0 ©0-145.3 .33 -45.4 .33 -45.2 -11 0 -157.5 
33a. 15 -153.a .33 -53.9 .33 -5a.7 .140 --163.3 389. -15  -158.1 33 -Si.1 32 -51.8 -14 -168.5 
1388. 218 0 0«--154.7 .37 -56.6 La? 56.7 15 -ta6.4 1330. -18 -152.3 37 -56.3 .37 -56.3 .16 -164.8 
1138. ~17 0 6-156.6 25 -63.5 226 -63.6 .18 0 ©«0--1639.3 1130. cd 154.7 -36 63.7 »36 “63.9 «18 -163.1 
1238. 22 -161.3 25 -7a.4 250 6-Fa.5 23 © -i74.4 1200. 22 -1537.6 25 =-?8.7 25 8-78.38 2a -172.3 
1338. -23 -164.2 35 -77.1 35 -77.8 21 -173.1 1300. -24 -1653.2 35 -?7.4 - 36 -77.4 ce =-177.6 
1498. 25 0 06-178.7 235 -33.2 225 -33.8 ze 176.3 1449. .25 0 0©60-163.93 235 -33,5 .35 -33.3 .23 177.3 
1540. .2?))0 175.2 .35 -33.7 235 -23.3 Led 174.6 1500. 270 -173.6 .35 -33.1 Behe -33.8 .24 171.6 
16393. ze 173.5 ad -34,5 ad -34,5 .25 164.2 1633. co -17°3.3 .o4 -34.7 ao -34.5 eeo 1635.4 
1734. .23 174.2 63300 -188.38 34 -339.3 226 153.1 1738. 29 175.6 -33  -138.3 .3 -138.1 -26 153.3 
1333. 23 163.3 .32 -185.4 32 -185.4 27 151.7 1333. -33 163.5 -33 -185.3 .33  -185.3 27 152.4 
1333. 33 162.1 .31  -111.6 ~81 -111.7 L238 145.4 1330. 231 163.3 -31 0-112. .31  -112.8 .23 145.3 
23980. 231 157.5 328 ©=69-113.2 .88 © ©-118.4 L232 123.2 2083. 31 153.7 .39 -1128.6 .2833 -113.3 23 133.6 
2138. .33 143.2 .73 125.2 .73  -125.3 .23 133.1 2198. Sl 143.3 78 -125.7 73 -126.3 222, 133.4 
2208. .33 142.2 .??) )»360-132.5 .72 -133.2 29 126.2 2200. 31 143.2 77 0133.1 .73 -133.7 .23 126.2 
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RF SPST 
Switches 


@ HIGH ON-OFF RATIO 

e EXCELLENT ISOLATION OF THE 
SWITCHING SIGNAL 

e FAST SWITCHING SPEED 


Description: The Watkins-Johnson line 
of solid-state switches is designed for 
transient-free operation over a wide 
frequency range. Utilizing a balanced 
construction, high frequency compo- 
nents of switching signal are typically 
suppressed 30 dB or greater. Schottky 
barrier diodes in the Models S1 and S6 
permit switching speeds less than 2 
nanoseconds with “‘on-off’’ ratios 
greater than 90 dB. 















































Typical Specifications 
Switching 
Insertion Signal 
Frequency Loss Rejection,? Switching 
Range Max. Min. Condition Package | Hermetic | Outline 
Model Description | MHz MHz | dB MHz On Off Type Seal | Drawing 
45.6 





30 0.5-500 1.0 





. : 
S2A SPST 10-1000 PC 
Mounted Yes 
(SMA) 






10-200 
200-400 
400-1000 


Yes J 


(Yes) 


oss 














S6 SPST 0.5-200 PG No M 
ak ie et los cil 
$10/8114 SPST 10-500 10-100 MHz T0-8/ Yes J 
>65 dB TO-8B 
60 100-300 P 
300-500 
MHz > 
45 dB 





NOTES: 

1. These specifications apply when switch is used in a 50-ohm system with an input signal level of +4 dBm or less and with specified switching currents applied. 
2. On-Off ratio is specified between ports A and B. Insertion loss is specified between port C and either port A or B. 

3. Sinusoidal switching signal of +17 dBm is applied to switching port and fundamental component of that signal is measured at output port. 

4.$11 has an internal TTL driver circuit. 


FOR THIN FILM HYBRID POWER SWITCHES, SEE PAGES 806 AND 809 
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Absolute Maximum Ratings 


Storage Temperature 


Peak Input Current 
Model S1 


Peak Power 
Modes! S1,S6,S6C,S10 and S11... 
Oe ee ae ae eee oe +30 dBm 


Typical Performance at 25°C 


On-Off Ratio vs. Frequency: The ‘‘on- 
off’’ ratio is defined as the ratio of the 
output voltage when the switch is 
turned “on” to the output voltage when 
the switch is turned “off.’’ At lower fre- 
quencies, the ‘on-off’ ratio is higher 
than it is at higher frequencies. The S1 
has the best “on-off” ratio. 


Switching Signal Rejection vs. Fre- 
quency: The switching signal rejection 
is defined as the amount of isolation 
between the switching input port and 
the output port. It is measured by 
applying a sinusoidal signal of +17 dBm 
to the SW port (pins 3 and 4:for pc 
switches) and measuring the fundamen- 
tal component of the signal at the out- 
put. For transient-free switching, this 
rejection should be as high as possible. 


Insertion Loss vs. Frequency: The 
insertion loss is defined as the power 
loss from the input to the output with 
the switch turned on by the recom- 
mended minimum switching current. 
With a higher switching current some 
improvement in performance can be 
obtained as shown in the insertion loss 
vs. Signal level curves. 


Environmental 


All units* are guaranteed to meet their 
specifications over -54°C to +100°C, 
and after exposure to any or all of the 
following tests per MIL-STD-202E: 


Test 
Exposure Condition 

Temperature Cycle CG 
Thermal Shock B 
Altitude G 
H.F. Vibration D 
Mechanical Shock CG 
Random Vibration 

(15 minutes per axis) IF 
Solderability 
Terminal Strength i 
Resistance to 

Soldering Heat B 





Hermetically sealed units meet the requirements of 
method 106D of MIL-STD-202E when exposed to 
humidity. 


*The temperature range for the Model $1 is —20°C to 
+100°C for input frequencies below 1 MHz. 
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Typical Performance at 25°C 


VSWR vs. Frequency: The VSWR is 
defined as the VSWR of either the 
input or output port when the switch is 
turned ‘‘on”’ and the other port is termi- 
nated in 50 ohms. When the switch is 
in the “off’’ mode, the VSWR of the 
SPST switches is essentially that of an 
open Circuit. 


Insertion Loss vs. Signal Level: As the 
input signal level is increased above the 
maximum specified level of +4 dBm, the 
input signal starts to control the switch 
rather than the switching signal. The in- 
sertion loss of the switch for various 
input levels of a 60 MHz signal and 
switching currents is plotted for each 
switch. 


On-Off Ratio vs. Signal Level: The loss 
of ‘‘on-off” ratio as a function of input 
level is plotted for a 60 MHz signal. An 
increase in the switching current im- 
proves the “on-off” ratio. 


Schematic Diagrams 


$1 


IN SW OUT 


A biasing current of +20 mA into the 
SW port gives the on-condition, and 
-20 mA into the SW port gives the off- 
condition. The corresponding voltages 
are approximately +1.5V for the switch 
“on” and -1.0V for the switch “off.” 
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INSERTION LOSS - dB 





FREQUENCY - MHz 


MODEL S6/S6C 







; +20 mASWITCHING —- 
CURRENT 
ees ae B 


eRe 
gal coh cl Aaslb Jere ct WiheMacded, 
SACETARTRRERDERE GET 
él Lbs be deb AE 


0 5 10 15 
LEVEL OF 60 MHz INPUT SIGNAL - dBm 


MODEL $1 


INSERTION LOSS - dB 


ON-OFF RATIO - dB 





0 5 10 15 
LEVEL OF 60 MHz INPUT SIGNAL - dBm 


MODEL $1 


S6/S6C 
5 
as 


The input signal is applied at Pins 5 and 
6 and the output signal appears at Pins 1 
and 2. 


Bias is applied to Pins 3 and 4 with 
Pin 3 at signal ground, if there is a sig- 
nal ground reference. A bias current of 
20 mA into Pin 4 turns the switch 
“Yon,” and a bias current of 20 mA out 
of Pin 4 turns the switch “‘off.’’ for the 
S6/S6C, the corresponding voltages (Pin 
4 to Pin 3) are approximately +1.0V for 
the switch “on” and- 1.0V for the switch 
“off.” Pin 3 is internally grounded to 
case on Model S6C. 


VSWR 





0 200 400 600 800 1000 1200 1400 1600 
INPUT FREQUENCY - MHz 


MODEL S2A 


aloe Es 
<SRERE 


ON-OFF RATIO - dB 





0 5 10 15 
LEVEL OF 60 MHz INPUT SIGNAL - dBm 
MODEL S6/S6C 


ON-OFF RATIO - dB 





0 5 10 15 
LEVEL OF 60 MHz INPUT SIGNAL - dBm 
MODEL S6/S6C 
S2A 


res 


The input signal is applied at Pin 1 and 
the output signal is taken from Pin 2. 
The switching bias is applied to Pin 3. 
A bias current of 20 mA into Pin 3 
turns the switch on, and a bias current 
of 20 mA out of Pin 3 turns the switch 
off. The corresponding voltages 
(Pin 3) are approximately +1.0V for 
the on condition and -1.0V for the off 
condition. 


Outline Drawings 


Package | 3.000 
Pp 6207 
0.600 | 





0.385 + 0.020 


0.300 RF CONNECTOR 
(7.62) (FEMALE) SMA JACK 
0.590 + 0.025 iS) PACES 
(14.99 + 0.64) 


0.720 + 0.025 
(18.29 + 0.64) 
1.320 + 0: 
(33.53 + 0.64) 
Package M 
S6 


i 
4 





0.64) .425 0.11¢ 
: ten | (2.92, 
r Oeaeb0g 0.200 | 
0.300. |(°-%) 


NOTES: 

1. Height for S6 is 0.430 (10.92). 

2. Pin numbers are molded into header. 
3. The W-J logo is over pins 1, 2, and 3. 







NOTE: DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (025) UNLESS OTHERWISE SPECIFIED 


Package J 
$2A/S10 








0.018 
(0.45) DIA (4) PINS 


OUTPUT 
(PIN 2) 


SWITCH (PIN 3) 


Package N 
S6C 


7 20) 


(051) (0.51) +-— 38 3, — 
MAX. 


0.025+0.002 
(0.64:.0.05) DAA 0.800 





NOTES: 

1. Height for S6C is 0.410 (10.41).: 

2. The WJ logo is over pins 1, 2, and 3. 

3. Pin numbers are stamped on the header. 


Package P 
S11 
0.600 + 0.002 
(15.24 + 0.05) 
0.550 
ad 
13.9 
0.025 re a 
(0.63) 0.250 
(6.35) 
0.185 + 0.015 
(4.70 + 0.38) 
+0.001 +0.02 
0.018 0.002 (0. 4g *0 -0.05) DIA. 
6 PINS ak 
INPUT GROUND 





0.400 + 0.010 
(10.16 + 0.25) 
TYP. 
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WJ-S10/S11 


10 TO 500 MHz 
THIN FILM SPST SWITCHES 





@ LOW INSERTION LOSS: <2.0 dB 
(Ly) 

@ HIGH ON/OFF RATIO: 60 dB (TYP) 

@ LOW VSWR: 1.3: TYP 

@ TTL COMPATIBLE (S11) 

@ HIGH SPEED SWITCHING: 2 nsec 
(TYP) S10 


Guaranteed Specifications * 


Characteristic 0°-50°c | -54°-+85°C 
insertion Loss (Max.) 
10-100 MHz 2.30B 7.7-cB 
100-300 MHz 2.6 dB 3.0 dB 
300-500 MHz 40dB 45dB 
Isolation 
10-100 MHz => 6/7 dB 54 dB 52 dB 
100-300 MHz => 62 dB 50 dB 48 dB 
300-500 MHz = 48 dB 39 dB 36 dB 





VSWR (Max.) Input/Output 
(ON state) 
10-500 MHz S1.9:1 2.6:1 
Switching Speed (10 to 90%) 
S10 2 nsec 5 nsec 5 nsec 
S14 8 nsec 20 nsec 20 nsec 


*Measured in a 50-ohm system. 


Absolute Maximum Ratings 


Ambient Operating Temperature ........................ -54°C to +100°C 
Storage Temperature......................0---0 0002. -62°C to +125°C 
Maximum Case Temperature....................--00 0-002 e ee. +100°C 
makimumeOG VONabe ... of 4 a oS cae. ie et ne Pee he ee wee” +6 Volts 
Maximum Continuous RF Input Power......................... +10 dBm 
Maximum Short Term RF Input Power...................... 100 Milliwatts 
Maximum Peak Power (1 Minute Max.).................2.-. 00050 eee 1 Watt 

(3 usec Max.) 
“S" Series Burn-in Temperature.....................-0-0-00 0-020. 100°C 
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S10 Schematic Diagram 


INPUT OUTPUT 


2) | 


SWITCHING CONDITIONS 








ON ORE 
+20 mA -20 mA 
~+1.0V ~-1.0V 


S11 Schematic Diagram 


OUTPUT 





A 
(TTL INPUTS) 


et 


DC volts: 5 + 1% nominal; DC current 45 mA 
TTL logic inputs ‘‘0’’ = 0 volts 
1°° = 5 volts nominal 
2 volts minimum 
6 volts maximum 


SWITCHING CONDITIONS 


Input Pins ON State OFF State 
A @) | ee eS. 
B 0 b. D4 


Typical Performance at 25°C 


VSWR (ON STATE) Isolation Distortion Products vs. Input Power 


VSWR 





FREQUENCY - MHz 


ON/OFF RATIO - dB 





Switching Signal Rejection 2.5 10 | 100 200 300 500 700 
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co 80 
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ae INPUT PORT TERMINATED IN 
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oO ——....._ 
2 40 oa PAS iS 
SECOND S 
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SUPPRESSION 


Insertion Loss eae 


SECOND 
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SUPPRESSION 


INTERCEPT POINT - dBm 


INSERTION LOSS - dB 


THIRD ORDER 
TWO-TONE 








2.5 10 100 300 500 700 
FREQUENCY - MHz 10 100 500 
FREQUENCY - MHz 


Typical Automatic Test Data Outline Drawings 
OFF STATE WJ-S10 0.60 


(11. 42) 
$10 ae a | 


EEL ett ed e1e see 
riz MHL: HL: rip: BMC HEC: FING: ae HC: 


Ti, We + oS » kik erg We ~LeG sc 4 “co, 2 
ch, «es par Aas) Sy tH4. 8 r4.& oS “oer 
Bic Hl a, . bes =tt, ES at Tie ott! ca os 
Fue, tik a ac » bits “Liv.? » Es ee ges rt 114.6 DIA (4) PINS 
batt SS ore ~14s.u . bie -1H9.1 be —1Bé. 2 ote ~149.5 
ad Sa ort tre. » OT ot @ Sara 21 i Lead 24 169. 





rhe, 24 R42 a Ot 14.2 1 146.6 Aart 12é.1 GROUND 


$11 


OUTPUT 
(PIN 2) 






Fob EL! vil vol ele vee 
rz rat: HM Mr fl Pirate FM: Mir HM: 
2 biki, . te ergtet sj . kik 1 1 . 4 . SS ? 12. u — “Crean 
cu, el “45 ass) 127.4 Ts) oe. oe SS. AX 15° REF + 3° 
haba, . a oy Thy, a . bibs --1 4; . iy . bits anil 41 . a . tte eat se cS SWITCH (PIN 3) 
Fh, ra Ie pr a) terse We poet i i J c tht eae Lee 
bad] Su Su 1e ~-Lltb lu aS - Lee, He = a Ss re ee ie 
eh, ve “166.4 ob] wielew 1 ae sa? rd 
rhs, ee oe cP oe WJ-S11 


ON STATE (15.24 + 008) 
$10 “aan Lie 


5 
) 


REL! en et ele See 0.02 
rity ret: HEL: Pipa: HME: ae EL: ries BML: (0.63 0.250 
hak LN HE. 1 . ae 
th, ; ae ae eS Fatt ws a “E.G 
meen i tee? 4 1 > Hg 7 am fs | | 0.185 + 0.015 
. - : . ' . o = . a Sie : . a ra if 6 & (4.70 + 0.38) 





1 a. 
Let ; x 
Red a A 2° * ce Dd. Pah i. re i 2 ede ir SE Ste pk 0.001 0.02 
ee ee a ee 0 OA oI 
ELM, ee. ee —2.1 6 “2.48 4213.9 ee 
rie, —e ri.4 ote 1H o Fe! “a ES et veel INPUT GROUND 





$11 
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Microwave 
PIN Diode 
Switches 


@ 0.5 TO 18 GHz 
® SPST TO $P5T: 


@ MINIATURE HERMETIC PACKAGES 
@ GUARANTEED PERFORMANCE 


Description: Watkins-Johnson's ‘’MS” 
series of microwave PIN diode switches 
covers the full 0.5 to 18 GHz frequency 
range in two primary bands: 0.5 to 4 
GHz and 2 to 18 GHz. Within these 
two bands various models are offered 
which provide SPST through SP5T func- 
tions. For the SPDT series the standard 
selection increases as both reflective 
and nonreflective versions are available. 
All switches are designed to achieve the 
optimum balance between low insertion 
loss and high isolation while maintaining 
the fastest possible switching time per- 
formance. Package options include the 
industry standard MINPAC® for SPST 
and SPDT models and Watkins-John- 
son’s new VERSPAC® for SPST 
through SP5T functions, 


Guaranteed Specifications' 





Range Loss 
Description (GHz) (dB) Max. 


PIN Diode Switches 

Model 

MS103 (D)(C) SPST, Reflective 
MS104 (D)(C) SPST, Reflective 
MS203 (D)(C) SPDT, Reflective 
MSE203 [-1)(C) SPDT, Reflective 
MS$205 (DiC) SPDT, Reflective 
MSE205 [-1)(C) SPDT, Reflective 
MSA240 SPDT, Reflective Drop-in Module 
MS254 (D)(C) SPDT, Non-reflective 
MSF303 [-1)(C) SP3T, Reflective 
MSF503 (-1)(C) SP5T, Reflective 
NOTES: 


Construction: The ‘'MS"’ series is de- 
signed and manufactured for quality 
and reliability without sacrificing per- 
formance. Working in an ESD pro- 
tected and _ cleanliness-controlled en- 
vironment, assembly begins with attach- 
ing a low-loss, low-dielectric, soft sub- 
strate in a forming gas atmosphere, The 
soft-substrate, crucial to RF_ perfor- 
mance, allows for complete channeli- 
zation of individual arms in the switch. 
All circuit interconnections are made 
using gold-gold thermosonic bonding 
which produces consistent bond 
strengths typically four times that re- 
quired by Mil-Standards. The final pro- 
duct is 100% visually inspected before 
being hermetically sealed with a resis- 
tance weld in adry-nitrogen atmosphere. 


Frequency Insertion 
























1. Applies to switches used in a 50-ohm system and at +25°C case temperature. Minit. 
2. Switching time is defined as 50% TTL input to 90% RF change including W-J driver delay, except for MSA240 which is defined as 10% RF change to 90% change. 














Environmental Performance: Rugged 
designs and manufacturing process con- 
trol result in a product that performs in 
the harshest military environments. 
Typical screening involves S-level en- 
vironmental testing to the requirements 
of MIL-ST D-883C, Method 5008 includ- 
ing device screening (Table VIII) and 
Groups A through D. 


Switching 


Isolation Speed Outline 
(dB) Min. 


(nsec) Max.2 Drawing 


296841/'C’ 296927 
296841/'C' 296927 
296841 /'C’ 296840 
297507 
296841/'C’ 296840 
297907 
296966 
296841/'C’ 296840 
297508 
297510 
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WJ-MS103 


SINGLE-POLE SINGLE-THROW 
REFLECTIVE 
PIN-DIODE SWITCHES 


@e 2T0 18 GHz FREQUENCY COVERAGE 
e MINPACIM HERMETIC PACKAGE 

e SMA CONNECTORIZED HOUSING 

e LOW INSERTION LOSS 

LOW VSWR 

e@ HIGH ISOLATION 

e@ FAST SWITCHING TIME 


Guaranteed Specifications ' 









Frequency — GHz 


Insertion Loss, Maximum 
Input/Output VSWR, Maximum 


lsolation, Minimum 






20 nanoseconds maximum 


Switching Time”: 





Notes: 

1. Applies to switches used in a 50-ohm system at +25°C case temperature. 

2. Switching time is defined as 50% TTL input to 90% RF change including W-J driver delay. 
3. Insertion Compression is +30 dBm minimum. 

4. Operating Temperature is -54°C to +100°C. 


Functional Block Diagram 


JI Se ee ee ee 
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Typical Performance at 25°C 


Insertion Loss vs. Frequency 
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INSERTION LOSS - dB 
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Isolation vs. Frequency 


ISOLATION - dB 





2 4 6 8 10 12 14 16 = 818 
FREQUENCY - GHz 


Input/Output VSWR vs. Frequency 
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FREQUENCY - GHz 


Switching Time 
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50% TTL 


Logic Table 








Insertion Loss Isolation 
No Driver -5 V +13 mA 
| ae ee a oe: ae Ra ee Oe cr Pere ee 
Driver* a FL. ko TILA 





Driver Bias*: +5.0+0.5 V at 100 mA maximum. 
-~11 to -15 V at50 mA maximum. 

TTL Logic: TTL LO =0 to 0.8 at 1.6 mA maximum sink. 
TTL HI = 2.0 to 5.0 V at 40 uA maximum source. 





*Inverted logic drivers and drivers with alternate bias conditions are available. Consult the factory. 


Ordering Information 


MS103 D C 1. Designate model number 
2. Add "'D” if integral driver is desired. 
1. 3. Add "C” if connectorized version is desired. 


Case Outline 


MINPACTM: = Drawing Number 296841 (P. 844 } 
Connectorized Version: Drawing Number 296927 (P. 844 _ ) 
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WJ-MS104 


SINGLE-POLE SINGLE-THROW 
REFLECTIVE 
PIN-DIODE SWITCHES 





0.5 TO 4 GHz FREQUENCY COVERAGE 
MINPACTM, HERMETIC PACKAGE 
SMA CONNECTORIZED HOUSING 

LOW INSERTION LOSS 

LOW VSWR 

HIGH ISOLATION 

FAST SWITCHING TIME 





Guaranteed Specifications ' Typical Performance at 25°C 


Frequency — GHz Insertion Loss vs. Frequency 


2-4 - 
: 2 05 
Insertion Loss, Maximum 1.0 dB = 
= 1.0 
Input/Output VSWR, Maximum 1.5:1 2 
ge ab ee 30 35 40 
Isolation, Minimum 75 dB FREQUENCY = Gite 





Isolation vs. Frequency 


Switching Time?: 40 nanoseconds maximum 





Notes: 

1. Applies to switches used in a 50-ohm system at +25°C case temperature. 

2. Switching time is defined as 50% TTL input to 90% RF change including W-J driver delay. 
3. Insertion Compression is +30 dBm minimum. 29 
4. Operating Temperature is -54°C to +100°C. 


ISOLATION - dB 





1.0 10: 2D 25 30 3.5 4.0 
FREQUENCY ~ GHz 


Input/Output VSWR vs. Frequency 


Functional Block Diagram 
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Switching Time 
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50% TTL 
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Logic Table 











Insertion Loss Isolation 
No Driver -5 V +20 mA 
Driver* Tr. LO TILA 





Driver Bias*: +5.0+0.5 V at 100 mA maximum. 
-11 to -15 V at 50 mA maximum. 

TTL Logic: TTL LO =0 to 0.8 at 1.6 mA maximum sink. 
TTL HI = 2.0 to 5.0 V at 40 uA maximum source. 





*Inverted logic drivers and drivers with alternate bias conditions are available. Consult the factory. 


Ordering Information 


MS104 D C 1. Designate model number 


| 2. Add ’’D”’ if integral driver is desired. 
1. 3. Add ’’C” if connectorized version is desired. 
2. 


128) 


Case Outline 


MINPAC™. — Drawing Number 296841 (P. 844 ) 
Connectorized Version: Drawing Number 296927 (P. 844  ) 
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WJ-MS203 


SINGLE-POLE DOUBLE-THROW 
REFLECTIVE 
PIN-DIODE SWITCHES 





2 TO 18 GHz FREQUENCY COVERAGE 
MINPACITM, HERMETIC PACKAGE 
SMA CONNECTORIZED HOUSING 
LOW INSERTION LOSS 

LOW VSWR 

HIGH ISOLATION 

FAST SWITCHING TIME 


Guaranteed Specifications 1 


Frequency — GHz 


2-4 4-8 8-12 12-18 

Insertion Loss, Maximum 1.5 dB 1.8 dB 2.2 dB 2./ dB 

Input/Output VSWR, Maximum 2.0: 1 20") 2.071 20°17 

Isolation, Minimum 65 dB 60 dB 60 dB 65 dB 
Switching Time*: = 25 nanoseconds maximum 


Notes: 

1. Applies to switches used in a 50-ohm system at +25°C case temperature. 

2. Switching time is defined as 50% TTL input to 90% RF change including W-J driver delay. 
3. Insertion Compression is +20 dBm minimum. 

4. Operating Temperature is -54°C to +100°C. 


Functional Block Diagram 


COMM 
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Typical Performance at 25°C 


Insertion Loss vs. Frequency 


= 2 
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PREQUENCY - GHz 


Isolation vs. Frequency 
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ISOLATION - dB 
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FREQUENCY - GHz 


Input/Output VSWR vs. Frequency 
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Switching Time 
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50/ TTL 


Logic Table 











Insertion Loss Isolation 
No Driver =13 mA +13 mA 
Driver* TIL LO TTL HI 





Driver Bias*: +5.0+0.5 V at 100 mA maximum. 
-11 to -15 V at 50 mA maximum. 

TTL Logic: TTL LO =0 to 0.8 V at 1.6 mA maximum sink. 
TTL HI = 2.0 to 5.0 V at 40 wA maximum source. 





*Inverted logic drivers, single control input drivers, and drivers with alternate bias conditions 
are available. Consult the factory. 


Ordering Information 


MS203 D C 1. Designate model number 


| 2. Add "D” if integral driver is desired. 
1. 3. Add "’C” if connectorized version is desired. 
2 


Case Outline 





MINPAC™: — Drawing Number 296841 (P. 844 ) 
Connectorized Version: Drawing Number 296840 (P. g44 ) 
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WJ-MS205 


SINGLE-POLE DOUBLE-THROW 
REFLECTIVE 
PIN-DIODE SWITCHES 








0.5 TO 4 GHz FREQUENCY COVERAGE 
MINPAC™) HERMETIC PACKAGE 

SMA CONNECTORIZED HOUSING 

LOW INSERTION LOSS 

LOW VSWR 

HIGH ISOLATION 

FAST SWITCHING TIME 


Guaranteed Specifications ! 


Frequency — GHz 


2-4 
Insertion Loss, Maximum 1OOB 
Input/Output VSWR, Maximum 1:1 
Isolation, Minimum 70 dB 





Switching Time?: 40 nanoseconds maximum 





Notes: 
1. Applies to switches used in a 50-ohm system at +25°C case temperature. 


2. Switching time is defined as 50% TTL input to 90% RF change including W-J driver delay. 


3. Insertion Compression is +20 dBm minimum. 
4. Operating Temperature is -54°C to +100°C. 


Functional Block Diagram 


J1 


COMM 
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Typical Performance at 25°C 


Insertion Loss vs. Frequency 


INSERTION LOSS - dB 





‘ 1.0 15 2.0 25 3.0 3.5 4.0 
FREQUENCY - GHz 


Isolation vs. Frequency 
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Input/Output VSWR vs. Frequency 
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Switching Time 
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50/ TTL 


Logic Table 








Insertion Loss Isolation 
No Driver -20 mA +20 mA 
Driver* TE LO TILA 


a 


Driver Bias*: +5.0+0.5 V at 100 mA maximum. 
-11 to -15 V at 75 mA maximum. 

TTL Logic: TTL LO =0 to 0.8 at 1.6 mA maximum sink. 
TTL HI = 2.0 to 5.0 V at 40 wA maximum source. 





*Inverted logic drivers, single control input drivers, and drivers with alternate bias conditions 
are available. Consult the factory. 


Ordering Information 


MS205 D C 1. Designate model number 


| 2. Add "D” if integral driver is desired. 
1. 3. Add "'C” if connectorized version is desired. 
2. 


3. 


Case Outline 





MINPAC™: — Drawing Number 296841 (P. 844 ) 
Connectorized Version: Drawing Number 296840 (P. 844 _ ) 
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WJ-MS254 


SINGLE-POLE DOUBLE-THROW 


NON-REFLECTIVE 


PIN-DIODE SWITCHES 





LOW INSERTION LOSS 
LOW VSWR 

HIGH ISOLATION 
FAST SWITCHING TIME 


Guaranteed Specifications | 


Insertion Loss, Maximum 
Input/Output VSWR, Maximum 


lsolation, Minimum 


Switching Time?: 


0.5 TO 4 GHz FREQUENCY COVERAGE 
MINPAC!M HERMETIC PACKAGE 
SMA CONNECTORIZED HOUSING 





Frequency — GHz 


40 nanoseconds maximum 


ee 


Notes: 


1. Applies to switches used in a 50-ohm system at +25°C case temperature. 


2. Switching time is defined as 50% TTL input to 90% RF change including W-J driver delay. 
3. Insertion Compression is +20 dBm minimum. 
4. Operating Temperature is -54°C to +100°C. 


Functional Block Diagram 


COMM 
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50-0hm 
TERM. 





Typical Performance at 25°C 


Insertion Loss vs. Frequency 
0.0 
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Input/Output VSWR vs. Frequency 
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Switching Time 
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50/ TTL 


Logic Table 


Insertion Loss Isolation 
nn 


No Driver ~20 mA +20 mA 


OO 


Driver* TTL LO TL 


ee 


Driver Bias*: +5.0 + 0.5 V at 100 mA maximum. 
~11 to -15 V at 75 MA maxiumum. 

T TL Logic: TTL LO =0 to 0.8 at 1.6 mA maximum sink. 
TTL HI = 2.0 to 5.0 V at 40 uA maximum source. 


ne 
*Inverted logic drivers, single control input drivers, and drivers with alternate bias conditions are 
available. Consult the factory. 


Ordering Information 
MS254 D C 1. Designate model number 
| 2. Add "D” jf integral driver is desired. 
1, 3. Add "'C” if connectorized version is desired. 
2. 


3. 


Case Outline 


MINPAC™: — Drawing Number 296841 (P. 844 ) 
Connectorized Version: Drawing Number 296840 (P. g44 ) 
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WJ-MSA240 


SINGLE-POLE DOUBLE-THROW 
REFLECTIVE 
PIN-DIODE SWITCH MODULES 





@ 2170 18 GHz FREQUENCY COVERAGE 
@ HERMETIC DROP-IN PACKAGE 

@ LOW INSERTION LOSS 

e LOW VSWR 

@ HIGH ISOLATION 


Guaranteed Specifications 


Frequency — GHz 


2 -8 GHz 
Insertion Loss, Maximum 1.3 dB 
Input/Output VSWR, Maximum Te 
Isolation, Minimum 40 dB 


Switching Time*: 500 nanoseconds maximum 
gist esti ae See 7 eee Wee ae eee ee i ee ve 


Notes: 

1. Applies to switches used in a 50-ohm system at +25°C case temperature. 
2. Switching time is defined as 10% RE change to 90% RF change. 

3. Insertion Compression is +20 dBm minimum. 

4. Operating Temperature is -54°C to +100°C. 


Functional Block Diagram 


COMM 


O———————0 2 
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Typical Performance at 25°C 


Insertion Loss vs. Frequency 
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INSERTION LOSS - dB 


5 
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Isolation vs. Frequency 


ISOLATION - dB 





5 6 
FREQUENCY ~ GHz 


Input/Output VSWR vs. Frequency 


4 5 6 
FREQUENCY - GHz 


Rise/Fall Time 









AT an | 


100 nSEC/DIV 






Logic Table 





Insertion Loss Isolation 





-35 mA tov 





Ordering Information 


MSA240 1. Designate model number. 


Case Outline 
Drawing Number 296966 (P. 844 _ ) 
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WJ-MSE203 


SINGLE-POLE DOUBLE-THROW 


REFLECTIVE 
PIN-DIODE SWITCHES 





LOW INSERTION LOSS 
LOW VSWR 

HIGH ISOLATION 
FAST SWITCHING TIME 


Guaranteed Specifications ' 


2-4 
Insertion Loss, Maximum Love 
Input/Output VSWR, Maximum 2027 
Isolation, Minimum 65 dB 


Switching Time? : 


2 TO 18 GHz FREQUENCY COVERAGE 
VERSAPAC!M HERMETIC PACKAGE 
REMOVABLE SMA CONNECTORS 


Frequency — GHz 


4-8 8-12 12-18 
1.8 dB 2.2 dB 2.7 dB 
2.0:1 2.081 2051 
60 dB 60 dB O95 0B 


25 nanoseconds maximum 


ee eeEEeEeEESSSSSSSSFSFSMSSMmmmmMHhFeseseseFeFeFFFSSSSSSSsS— 


Notes: 

1. Applies to switches used in a 50-ohm system at 
. Switching time is defined as 50% TTL input to 
Insertion Compression is +20 dBm minimum. 

. Operating Temperature is -54°C to +100°C. 


2 
3 
4 
Functional Block Diagram 


COMM 


832 


+25°C case temperature. 
90% RF change including W-J driver delay. 


J1 


SO 2 





Typical Performance at 25°C 


Insertion Loss vs. Frequency 


0.0 


INSERTION LOSS - dB 
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Isolation vs. Frequency 
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op goes 
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50/ TTL 


Logic Table 


a 


DASH CONTROL INPUT COMM-J1 COMM-J2 
NO. B1 B2 L1 L2 L 
ee os ee OE 
N/A -13 mA +13 mA Re ISOL. 
+13 mA -13 mA ISOL. bel. 
-1 TTL LO TTL HI LL. ISOL. 
TTL HI TTL LO ISOL. ite 
a en ce I ce 
-2 TTL HI TTL LO EL ISOL. 
TTL LO TTL HI ISOL. KL. 
Se mn a tne 
~3 TTL LO TTL LO Lae ISOL. 
TTL HI TTL HI ISOL. 5S 
~4 TTL HI TTL HI ae ISOL. 
TTL LO TTL LO ISOL. Lihig 
I 
~5 TTL LO ae ISOL. 
TEL al ISOL. aie 
NS: ne 
-6 Laat I.L. ISOL. 
TTL LO ISOL. ae 





Driver Bias*: +5.0+0.5 V at 100 mA maximum. 
-11 to -15 V at 50 mA maximum 

TTL Logic: TTL LO =0 to 0.8 V at 1.6 mA maximum sink. 
TTL HI = 2.0 to 5.0 V at 40 wA maximum source. 





* Alternate bias conditions are available. Consult the factory. 


Ordering Information 


MSE203 -X C 1. Designate model number 
2. DriverOption. See Logic Table. 
3. Add ’’C” if connectorized version is desired. 


ad 


Case Outline 


VERSAPAC™! Drawing Number 297507 (P. 854 ) 
Connectorized Version: Drawing Number 297507 (P. 845 ) 
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WJ-MSE205 


SINGLE-POLE DOUBLE-THROW 
REFLECTIVE 
PIN-DIODE SWITCHES 





0.5 TO 4 GHz FREQUENCY COVERAGE 
VERSAPAC!M HERMETIC PACKAGE 
REMOVABLE SMA CONNECTORS 

LOW INSERTION LOSS 

LOW VSWR 

HIGH ISOLATION 

FAST SWITCHING TIME 


Guaranteed Specifications | 





Insertion Loss, Maximum 


Input/Output VSWR, Maximum 


Switching Time? : 


Isolation, Minimum 


Frequency — GHz 









40 nanoseconds maximum 


ee 


Notes: 


LF 


2 
3. 
4. 


Applies to switches used in a 50-ohm system at +25°C case temperature. 


Switching time is defined as 50% TTL input to 90% RF change including W-J driver delay. 


Insertion Compression is +20 dBm minimum. 
Operating Temperature is -54°C to +100°C. 


Functional Block Diagram 


J1 


COMM 
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Typical Performance at 25°C 


Insertion Loss vs. Frequency 
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Switching Time 
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50/ TTL 





Logic Table 


ah pS 





DASH CONTROL INPUT COMM-J1 COMM-J2 
NO. B1 B2 L1 L2 L 
eC or ee i Se See: Sane ee ae By See Oe A a es See Se 
N/A -20mA +20 mA Eb ISOL. 
+20 mA -20 mA ISOL. iE. 
i i 
-1 TTL LO TTL HI Ae ISOL. 
TTL HI TIL LO ISOL. ae 
-2 TTL HI TTL LO Lk: ISOL. 
TFL LO TTL HI ISOL. #S 
Beene Mee eset Se ie ee cee I eee ee een oven 
-3 TTL LO TTL LO Ara ISOL. 
TTL HI TTL HI ISOL. Ele, 
BE TSS Pa PRL 2) ev Pe Ne SN SS a a ennai iy 
~4 TTL HI TTL HI fal ISOL. 
THe TTL LO ISOL. IL. 
ili Pts re th eel ihn, SEER eae at aaa eee 2 ae 5! LeSee Nae 
-5 TTL LO as ISOL. 
TTL HI ISOL. fds 
-6 TTL HI fll, ISOL. 
TTL LO ISOL. heli 


i EO 


Driver Bias*: +5.0+0.5 V at100 mA maximum. 
-11 to -15 V at 75 mA maximum 

TTL Logic: TTL LO =0 to 0.8 V at 1.6 mA maximum sink. 
TTL HI = 2.0 to 5.0 V at 40 uA maximum source. 





* Alternate bias conditions are available. Consult the factory. 


Ordering Information 


MSE205 -X C 1. Designate model number. 


| 2. Driver Option. See Logic Table. 
1. 3. Add "'C” if connectorized version is desired. 
2. 
3 


Case Outline 


VERSAPAC™ : Drawing Number 297507 (P. 845 ) 
Connectorized Version: Drawing Number 297507 (P. 845 ) 
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WJ-MSF303 


SINGLE-POLE THREE-THROW 
REFLECTIVE 


PIN-DIODE SWITCHES 





2 TO 18 GHz FREQUENCY COVERAGE 
VERSAPAC!M HERMETIC PACKAGE 
REMOVABLE SMA CONNECTORS 
LOW INSERTION LOSS 

LOW VSWR 

HIGH ISOLATION 

FAST SWITCHING TIME 


Guaranteed Specifications | 


Frequency — GHz 


Insertion Loss, Maximum 
Input/Output VSWR, Maximum 


Isolation, Minimum 





25 nanoseconds maximum 


—_————_—_q eee 


Notes: 

1. Applies to switches used in a 50-ohm system at +25°C case temperature. 

2. Switching time is defined as 50% TTL input to 90% RF change including W-J driver delay. 
3. Insertion Compression is +20 dBm minimum on all switches. 

4. Operating Temperature is -54°C to +100°C. 


Switching Time?: 


Functional Block Diagram 
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Typical Performance at 25°C 


Insertion Loss vs. Frequency 
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Input/Output VSWR vs. Frequency 


8 10 12 14 16 18 
FREQUENCY - GHz 





“4 a 6 8 iP a TG AG 
FREQUENCY - GHz 


Switching Time 





10 nSEC/DIV 
50/ TTL 


Logic Table 


ee a a aR a Ee tn Es ee NO aaa a ST 


DASH CONTROL INPUT COMM-J1 COMM-J2 COMM-J3 
NO. B1 B2 B3 
Oe Sear ee Pace ae PE ee Pe ee 
N/A -13 mA +13 mA +13 mA IL. ISOL. ISOL. 
+13 mA -13 mA +13 mA ISL: IL. ISOL. 
+13 mA +13 mA -13 mA ISOL. ISOL. Lb: 
Bee ee Le ee pet PS 
L1 L2 L3 
ee ote ee, Ae ig Te ae ee ee a a 
-1 TTL LO TTL HI TTL HI Le ISOL. ISOL. 
TTL HI Tee Lo FTLHI ISOL. IL. ISOL. 
TEE HI TTL HI TTL LO ISOL. ISOL. ii. 
CS Re a aa EEE ERM G OSEE ME de TCE ese oer seen 
-2 TTL HI TIES TTL LO ae ISOL. ISOL. 
TIE tO TTL HI TTL LO ISOL. Lk. ISOL. 
TTL LO TILL TILA ISOL. ISOL. ae 
US Ss WAS PRESET OF 
A0 Al E 
a a Te a eee rena a Se eee enn See 
-3 TTL HI TLLO TTL HI IL. ISOL. ISOL. 
TTL LO TTL HI TTL HI ISOL. IL. ISOL. 
1 Ter TTL HI TTL HI ISOL. ISOL. EL. 
X X TTL LO ISOL. ISOL. ISOL. 
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Driver Bias*: +5.0 + 0.5 V at 175 mA maximum. 
-11 to -15 V at 75 mA maximum. 
TTL Logic: TTLLO=0to0.8 V at 1.6 mA maximum sink. 
TTL HI =2.0 to 5.0 V at 40 wA maximum source. 
X = Don’t care (either low or high logic level). 





* Alternate bias conditions are available. Consult the factory. 


Ordering Information 


MSF303 -X C 1. Designate model number. 
2. Driver Option. See Logic Table. 
1. 3. Add ’’C” if connectorized version is desired. 
2. 
3. 


Case Outline 


VERSAPAC™) Drawing Number 297508 (P. 845) 
Connectorized Version: Drawing Number 297508 (P, 845 = ) 
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WJ-MSF503 


SINGLE-POLE FIVE-THROW 
REFLECTIVE 
PIN-DIODE SWITCHES 





2 TO 18 GHz FREQUENCY COVERAGE 
VERSAPAC™ HERMETIC PACKAGE 
REMOVABLE SMA CONNECTORS 
LOW INSERTION LOSS 

LOW VSWR 

HIGH ISOLATION 

FAST SWITCHING TIME 


Guaranteed Specifications! 


Frequency — GHz 


2-4 4-8 8-12 12-18 
Insertion Loss, Maximum 1.7 dB 2.2 0B 2./ dB 3.1 dB 
Input/Output VSWR, Maximum a ty 2.077 Pe bl 20] 
lsolation, Minimum 80 dB 70 dB 70 dB 65 dB 
Switching Time?: 25 nanoseconds maximum 


eee 
Notes: 


1. Applies to switches used in a 50-ohm system at +25°C case temperature. 

2. Switching time is defined as 50% TTL input to 90% RF change including W-J driver delay. 
3. Insertion Compression is +20 dBm minimum. 

4. Operating Temperature is -54°C to +100°C. 


Functional Block Diagram 


J1 
COMM o_O 13 


Seinen? 
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Typical Performance at 25°C 


Insertion Loss vs. Frequency 
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INSERTION LOSS - dB 
S 


2 4 6 8 10 12 14 416 18 
FREQUENCY - GHz 


Isolation vs. Frequency 


60 


ISOLATION - dB 
Ss 


Oo 
So 


& 6 8 10 12 14 16 18 
FREQUENCY - GHz 


Input/Output VSWR vs. Frequency 





2 ‘ an 14 16 818 
FREQUENCY - GHz 


Switching Time 
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10 nSEC/DIV 


507 TTL 


Logic Table 


a nn —[——[$—— 


DASH CONTROL INPUT COMM-J1 COMM-J2 COMM-J3 COMM-J4 COMM-J5 
NO. B1 B2 B3 B4 B5 
lk ea ke nD Dae I, Ee ee een RE Ree (2 ONES 
N/A -13mA +13mA +13mA +13mA +13mA Liles ISOL. ISOL. ISOL. ISOL. 
+413mA -13mA +13 mA +13mA +13mA ISOL. IL. ISOL. ISOL. ISOL. 
+13mA +13mA = -13mA +13mA +13 mA ISOL. ISOL. LL. ISOL. ISOL. 
+13mA +13mA = +13mA -13mA +13mA ISOL. ISOL. ISOL. ILL. ISOL. 
+13mA +13mA +13 mA +13mMA -13 mA ISOL. ISOL. ISOL. ISOL. |.L- 
see ee ac a NE eating Oe Ena emg Nha EE ele ree 
AO A1 A2 E 
ae ee ee ee eR a ee ee Se ee Se Ce 
-1 TTLH!I TTLLO TTLLO TTLHI as ISOL. ISOL. ISOL. ISOL. 
TTLLO TTLHI TTLLO TTLHI ISOL. 4. ISOL. ISOL. ISOL. 
TTLHI TTLHI TTLLO TTLHI ISOL. ISOL. EL. ISOL. ISOL. 
TIL TO TILL TIL TT ISOL. ISOL. ISOL. ILL. ISOL. 
TTLH! TILLO TTLHI TTLHI ISOL. ISOL. ISOL. ISOL. Lb. 
X X X TEL-LO ISOL. ISOL. ISOL. ISOL. ISOL. 


Nn — 


Driver Bias*: +5.0+0.5 V at 240 mA maximum. 
-11 to -15 V at 100 mA maximum 
TTL Logic: TTL LO =0 to 0.8 V at 1.6 mA maximum sink. 
TTL HI = 2.0 to 5.0 V at 40 wA maximum source. 
X = Don’t care (either low or high logic level). 





* Alternate bias conditions are available. Consult the factory. 


Ordering Information 


MSF503 -X C 1. Designate model number 
2. Driver Option. See Logic Table 
3. Add "C” if connectorized version is desired. 





ead 


Case Outline 


VERSAPAC™. Drawing Number 297510 (P. 845 ) 
Connectorized Version: Drawing Number 297510 (P. 845 ) 
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Microwave 


GaAs FET MMIC 


Switch 


e DC TO5Mkz 
@ SPDT 


@ MINIATURE HERMETIC PACKAGE 


@ GUARANTEED PERFORMANCE 


Description: Complementing the 0.5 to 
18 GHz frequency coverage of our PIN 
diode switch products, Watkins-John- 
son's new MST201 switch provides 
SPDT switching function over the dc to 
5 GHz frequency range. The basic 
switching element used in the MST201 
is a Watkins-Johnson designed and 
manufactured GaAsFET monolithic 
microwave integrated circuit (MMIC). 
In addition to true ‘'dc’’ signal opera- 
tion, the GaAsFET technology provides 
RF performance comparable to PIN 
diode products with the advantages of 
low dc current draw, nanosecond 
switching time and low video tran- 
sients. The device is supplied in a TO-5 
package. 


Guaranteed Specifications! 


GaAs FET Switches 








Description 





NOTES: 


SPDT, Reflective 


Construction: Working in an ESD pro- 
tected and cleanliness-controlled en- 
vironment, assembly begins with sub- 
strate attach in a forming gas atmos- 
phere. After attaching the MMIC chip, 
all circuit interconnections are made 
using thermosonic gold-gold bonding 
which produces bond strengths typi- 
cally four times that required by Mil- 
Standards. The final product is 100% 
visually inspected before being hermeti- 
cally sealed with a resistance weld in a 
dry-nitrogen atmosphere, 





Frequency insertion 
Range Loss 
(GHz) (dB) Max. 





1. Applies to switches used in a 50-ohm system and at +25°C case temperature. 
2. Switching time is defined as 10% RF change to 90% RF change. 






isolation 
(dB) Min. 


[iat | 


Environmental Performance: Rugged 
designs and manufacturing process con- 
trol coupled with the inherent reliability 
of MMIC technology results in a pro- 
duct that performs in the harshest mili- 
tary environments. Typical screening 
involves S-level environmental testing of 
the requirements of MIL-STD-883C. 
Method 5008, including device screen- 
ing (Table VIII) and Groups A through 
B. 






Switching 
Speed 
(nsec) Typ. 






Outline 
Drawing 
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WJ-MST201 


SINGLE-POLE DOUBLE-THROW 
REFLECTIVE 
GaAs FET SWITCHES 


DC TO 5 GHz FREQUENCY COVERAGE 
TO-5, HERMETIC PACKAGE 

LOW INSERTION LOSS 

LOW VSWR 

HIGH ISOLATION 

FAST SWITCHING TIME 

LOW VIDEO LEAKAGE4 


Guaranteed Specifications ' 





Frequency — GHz 







Insertion Loss, Maximum 


Input/Output VSWR, Maximum 






lsolation, Minimum 


3 nanoseconds typical 


Switching Time?: 


eee 


Notes: 
1. Applies to switches used in a 50-ohm system at +25°C case temperature. 
2. Switching time is defined as 10% RF change to 90% RF change. 


3. Insertion Compression (1 dB) is +20 dBm typical at 50 MHz and +30 dBm typical at 5 GHz 


with control voltages of -8 V andO V. 
4. Typical video leakage is 10 mV. 
5. Operating Temperature is -54°C to +100°C. 


Functional Block Diagram 
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Typical Performance at 25°C 


Insertion Loss vs. Frequency 
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Isolation vs. Frequency 
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Logic Table 


rn EES 








B1 B2 COMM-4J1 COMM-J2 
_\/* OV Insertion Loss Isolation 
OV -\/* Isolation Insertion Loss 





Driver Bias: OV at 20 nA maximum. 
-5 V at 100 vA maximum. 
-8 V at 200 uA maximum. 





*_V is defined as -5 Vdc to -8 Vdc. 


Ordering Information 


MST201 1. Designate model number 


Case Outline 


TO-5 Package: Drawing Number 297537 ( P. 845) 


843 





Outline Drawings 
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Outline Drawings 
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Microwave 
Switch 
Selection 
Techniques 





Authors: Salvatore J. Algeri 
Glen R. Hicks 


Pin-diode switches provide state-of-the 
art switching performance in most 
present-day microwave systems, such 
as channelized receivers and electronic 
warfare systems. Yet, optimum system 
performance is not always realized, 
often because exact switching require 
ments are poorly communicated 
between the user and designer. Some 
parameters needed to specify pin-diode 
switches have several definitions in use 
within the control-products industry, 
and the interrelationships between 
these parameters are not always under- 
stood by the system designer. Micro- 
wave switches can be optimized for 
specific applications, but performance 
tradeoffs inherent in their design 
require the user to decide what para- 
meters are most important for his 
needs. The purpose of this article, 
therefore, is twofold: to clearly define a 
set of parameters that characterize a 
pin-diode switch, and to discuss key 
performance tradeoffs, so as to develop 
a simple guide that will aid the switch 
user in selecting pin-diode switches. 


Isolation 


Although many parameters are used to 
describe pin-diode switch performance, 
four are of fundamental importance to 
the designer because of their strong 
interdependence: isolation, insertion 
loss, switching time, and power 
handling. Isclation is usually the first 
parameter of interest; the desired isola- 
tion determines how many diodes must 
be used in the switch circuit. Concep- 
tually, isolation is a measure of how 
effectively a switch is turned off. It is 
calculated by taking the difference 
between the power measured at the 
switch input and the power measured 
at the switch output, with the switch off. 
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Isolation [dB] = Pi,(dBm) - Pout, (dBm) 


Note that isolation is a measure of the 
total power lost (reflected and atten- 
uated) through the device when the 
switch is turned off. Since part of this 
isolation is due to transmission loss 
that is present within the device, 
whether the switch is turned on or off, it 
is often more meaningful for the switch 
user to specify isolation relative to the 
transmission loss. This normalized 
isolation is more commonly referred to 
as the on/off ratio, which can be calcu- 
lated by taking the difference between 
the power measured at the switch out- 
put when the device is turned on, and 
the power measured at the switch out- 
put when the device is turned off. As 
can be seen, on/off ratio is actually the 
difference between isolation and trans- 
mission loss. 


On/Off ratio [dB] ‘ Pout, > Pout oer 
= (Pi. = Tipe) = Pout oe 
=(P;, - Pout.) - Toss 
= Isolation - T),.. 


Insertion Loss 


The transmission loss term used in the 
last equation is measured and calcu- 
lated in exactly the same manner as 
isolation, with the exception that the 
switch is turned on rather than off. A 
more common term used to denote 
transmission loss is insertion loss. The 
insertion loss of a pin-diode switch is 
often the most critical parameter for 
the system designer, since this loss 
may add directly to the noise figure of 
the system. 


(DRIVER INPUT) 
oO 
Q 
oO > 
| 
| 


CONTROL SIGNAL 


o 
a 
i" 
=2 
60 
tg 
ck 
= 
n 


Switching Time 


Switching time is another parameter of 
special interest to the solid-state switch 
user; itis a measure of the time required 
for the switch to change state (i.e., on to 
off or off to on), and can range from 
several microseconds in high-power 
switches to a few nanoseconds in low- 
power, high-speed devices. The most 
common definition of switching time is 
the time measured from 50% of the 
input control voltage (usually TTL’) to 
90% of the final rf power output (see 
Figure 1). 


Notice in Figure 1 that two separate 
time intervals comprise the total 
switching time. The first period, from 
50% TTL to 10% rf, denoted, ty, is referred 
to as delay time, and is a function of 
both the propagation delay of the par- 
ticular switch driver being used and the 
charge storage characteristics of the 
pin diodes in the switch circuit.2 The 
second time interval, from 10% rf to 90% 
rf, denoted, t,, is called transition time 
(or rise time), and is solely a function of 
the electrical characteristics of the pin 
diodes. As shown in Figure 1, delay 
time is usually the major factor contri- 
buting to switching time. Unfortu- 
nately, the transition time is fre- 
quently given as a device’s switching 
time (which is especially common if the 
unit is supplied without a driver). 
Hence, when specifying switching time, 
a good practice is to preface the switch- 
ing time specification with the desired 
interval over which it will be measured 
(e.g., 50% TTL to 90% rf or 10% rf to 
90% rf, etc.) One other important point 
about switching time is that although 


ISOLATION 


Figure 1. Switching time. 


1. Standard TTL logic is defined as follows: 


Logic Low (“0”): OV < V.<0.4V at 10 mA max. 
Logic High (“1”): 2.4V < V..<5.5V at 250 vA max. 


where, V.. is the control voltage. 





2. Many commercially available switch drivers employ output current waveshaping (“current spiking’) to 
compensate for the delay due to diode storage charge. 


it is defined relative to the rf power, 
several techniques exist for measuring 
switching time that detect rf voltage. If 
rf voltage is used, the equivalent 
50% TTL to 90% rf power switching 
time would be measured from 50% TTL 
to 95% rf voltage. 


Power Handling 


Several definitions of the term, power 
handling, are used in the control- 
products industry today. One definition 
is the maximum RF input power. that 
the switch can withstand without any 
degradation in electrical performance. 
Another definition sometimes used is 
the rf input power below which no 
permanent degradation in switch per- 
formance will occur. The reason for the 
multiplicity of definitions is simple: 
Power handling, in a qualitative sense, 
specifies a limit to the amount of power 
that a switch can withstand; yet no 
standard criteria for that limit has ever 
been established. The confusion is 
eliminated by redesignating power 
handling in terms of two different 
parameters, each of which is consistent 
with the parameters already used to 
describe other passive components. The 
first is, maximum rf power, which is 
defined as the maximum rf input power 
that a switch (or any other device) can 
withstand with no permanent degra- 
dation in electrical performance. The 
second term is, insertion compression 
point, which is defined as the rf input 
power at which the insertion loss 
increases by 1 dB above the loss 
measured with the switch operating in 
its linear state. As can be seen, inser- 














Isolation 





Insertion Loss 


On/Off Ratio 








Switching Time 
output power. 





Transition Time 
output power. 





Delay Time 
output power. 












Insertion 
Compression 
Point 






Maximum rf 
Power 


Total power lost through the switch in the off state. 
Total power lost through the switch in the on state. 
Isolation referenced to (less) the insertion loss. 


Total time elapsed from 50% of the input control voltage to 90% of the final rf 
Time elapsed from 10% of the final rf output power to 90% of the final rf 
Time elapsed from 50% of the input control voltage to 10% of the final rf 


rf input power at which the insertion loss increases by 1 dB. 


Maximum rf input power that the switch can withstand with no permanent 
degradation in electrical performance. 


Table 1. Summary of definitions. 


tion compression point is exactly 
analogous to the 1-dB compression 
point, which is generally considered to 
be the upper limit of a device’s dynamic 
range. 

Asummary of definitions of microwave 
switch parameters appears in Table 1. 


Categorizing Microwave 
Switches 


To understand the basis for the trade 
offs between key switching parameters, 
such as isolation and power handling, 
it is helpful to categorize microwave 
switches according to class, function, 
and diode configuration. All microwave 
switches fall into one of two distinct 
classes: reflective and nonreflective. 
Reflective switches reflect incident 
power back to the source when in the 
isolated state; nonreflective switches 
(or “matched switches,” as they are 
sometimes called) are those devices 
which are designed to terminate any 
incident power when in the isolated 
state. Either type of switch will connect 
a source to a load when in the insertion- 
loss state. | 


Both switch categories can be divided 
into three groups, according to switch 


Figure 2. Single-pole, single-throw switch. 





Definition 






3. Other configurations, such as double-pole, double-throw are merely combinations of switches from one or 


more of these groups. 





function: Single-pole single-throw 
(SPST), single-pole multithrow (SPMT), 
and transfer.? An SPST switch is a two- 
port device which either connects the 
source to the load (in the insertion-loss 
state) or isolates the source from the 
load (as shown in Figure 2). An SPMT 





Figure 3. Single-pole, multithrow switch. 


switch is a multiport device which can 
connect (or isolate) a source and any 
one of a number of different loads. 
Figure 3 shows an SP4T switch con- 
necting a generator, G1, to a load, L2. 


Loads L1, L3 and L4 are isolated from 
each other and the generator. Transfer 
switches are four-port devices that have 
two states; the truth table in Figure 4 


PORT 1 


PORT 3 





Figure 4. Transfer switch. 


shows which pair of ports are connected 
and which are isolated in each state. 
Note that the insertion-loss port pair in 
state 1 is “transferred” to the isolated 
port pair in state 2. 

There are three principle diode configu- 
rations which can produce the SPST, 
SPMT and transfer functions: All 
shunt, all series, and series/shunt. 
Consider the reflective SP2T switch 
using the all-shunt diode configuration 
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PORT 4 
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INPUT 


Figure 9. All-shunt diode, reflective SPMT switch. 


Figure 10. All-shunt diode, transfer switch. 
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be—a/4 —| 


INPUT OUTPUT 





Figure 11. All-series diode, reflective SPST switch. 


OUTPUT-1 OUTPUT-2 


INPUT = 


Figure 12. All-series diode, reflective SPMT switch. 
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be—10/4 a <—1/4 >| 
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Figure 13. All-series diode, transfer switch. 


causing transition time to exceed 200 
nanoseconds. A summary of these 
switching parameter tradeoffs is given 
in Table 2, along with term definitions 
in Table 3. 


Schematic diagrams of each switch 
function using the all-series diode 
configuration are shown in Figures 11, 
12 and 13. 


Bandwidth for all three functions is 
multioctave, and the insertion com- 
pression point is low. In the insertion- 
loss state, the diodes are on, and absorb 
rf energy as it passes through the 
switch. This absorbed power is the 
major factor limiting the maximum 
power capability. Also, due to the 
physical spacing of the diodes, isolation 
is frequency dependent. However, this 
frequency dependence is less severe 
than with the all-shunt diode configu- 
ration. The lowest isolation for the all- 
series approach usually occurs at the 
upper limit of the frequency range. 
Slow transition time is the major 
drawback of this diode configuration. 
When two or more diodes are in series, 
each cannot be connected directly to a 
low impedance dc source. Hence, for the 
diodes to be turned off, the stored charge 
in the I-layer of the pin diodes must 
recombine through another diode 
rather than directly through a dc 
source. This diodeto-diode recombi- 
nation results in a net transition time 
that is much longer than that of either 
diode alone, and generally causes the 
transition time to fall into the “long” 
category. Since there is no stored charge 
in a diode that is turned off, the transi- 
tion time from isolation (diodes off) to 
insertion loss (diodes on) can still be 
short. Once again, asummary of these 
performance tradeoffs is given in 
Table 2. 


of Figure 5. The input is connected to 
output 1 when diode D2 is biased into 
the low-impedance state and diode D1 
is biased into the high-impedance state. 
The low impedance at D2 is trans- 
formed to a high impedance at the 
center junction through the quarter- 
wavelength transmission line. This 
transformed impedance is much 
greater than the impedance between 
the center junction and output 1. Hence, 
the signal will flow to output 1, and 
output 2 will be isolated from the input. 


A schematic for anSP2T switch employ- 
ing the all-series diode configuration is 
shown in Figure 6. When D1 is biased 
into the low-impedance state and D2 is 
biased into the high-impedance state, 
the input is connected to output 1. 
Output 2 is isolated from the input 
because of the high impedance at D2. 
The SP2T switch in Figure 7 uses the 
series/shunt diode configuration. By 
biasing D1 and D4 into the low- 
impedance state, and D2 and D8 into 
the high-impedance state, the input is 
connected to output 1. The amount of 
isolation from the input to output 2 is 
directly proportional to the impedance 
ratio between D3 and D4. These three 
diode configurations can each produce 
any of the three switch functions, but 
with markedly different electrical 
performance. 


In general, determining the class and 
function of a pin-diode switch is fairly 
straightforward. For example, asystem 
may have 4 sources which must be 
selected and connected to a single out- 
put, as in a multioctave sweeper. An 
SP4T switch would perform this func- 
tion if the common arm was connected 
to the output of the sweeper, and each 
source was connected to one of the 
other switch arms. The class of the 
switch needed is determined by the 
sensitivity of the load and sources to 
reflection. A reflective switch, such as 
the WJ-MS403, can be used if the 
sources can withstand operation into a 
poor match when they are isolated 
from the sweeper output. Selecting the 
diode configuration, however, is con- 
siderably more difficult than choosing 
the class and function, because it 
involves numerous tradeoffs between 
isolation, transition time, power 
handling and bandwidth.‘ 


Reflective Switches 


Let’s consider the all-shunt diode 
configuration for each of the three 


0/4 —>| 


OUTPUT-1 


<—a/4 —>| 


OUTPUT-2 


INPUT 


Figure 5. All-shunt diode, SP2T switch. 


OUTPUT-1 


OUTPUT-2 


INPUT 


Figure 6. All-series diode, SP2T switch. 


OUTPUT-1 


OUTPUT-2 


INPUT 


Figure 7. Series/shunt diode, SP2T switch. 


Figure 8. All-shunt diode, reflective SPST switch. 


switch functions (see Figures 8, 9 and 
10). In general, the all-shunt approach 
limits itself to octave bandwidths in the 
SPMT and transfer functions, because 
insertion loss changes drastically with 
frequency. The SPST function is not 
characterized by this same drastic 
change of insertion loss, and is, there 
fore, multioctave. Isolation in all three 
functions is high, but due to the elec 
trical spacing between the diodes, it 
degrades as the frequency moves away 
from the quarter-wavelength fre- 





quency. In the insertion-loss state, a 
reverse dc voltage can be applied across 
the diodes that is limited only by their 
breakdown voltage. Thus, proper diode 
selection can provide insertion compres- 
sion points of up to 10 watts, CW. 
However, a tradeoff exists between 
insertion compression point and transt- 
tion time: Short to medium transition 
times can be realized for insertion com- 
pression points up to 2 watts, CW; for 
compression points up to 10 watts, 
diode lifetime must be increased, 


4. Insertion loss is also dependent on diode configuration, but to a much lesser degree. Generally, the greater 
the complexity of a solid-state switch (i.e., the number of components) the higher the insertion loss. 
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PORT-1 
Tradeoff Parameters T 
| Insertion af 26 
Diode Transition | Compression ° * 
Configuration Time Point Bandwidth DIX 012 
All Shunt High Short High Multioctave 
(freq. dependent) 

SPST All Series High Long Multioctave| 1 N 4 > A 

(freq. dependent) pCR I r PORT-4 


SPMT 


NO 


Low 
Low 
All Series High Long Low Multioctave| 1 
(freq. dependent) 
All Shunt Octave 
TRANSFER‘ |_ All Series High Long Low 
(freq. dependent) 
Low 


Series/Shunt | High | Short | Low —_ | Multioctave| 16 Figure 16. Series/shunt diode, transfer switch. 


“Transfer switches are actually nonreflective due to the nature of their function. 
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Table 2. Tradeoff chart for reflective switches. Table 2 also indicates how the 
series/shunt diode configuration affects 
the four tradeoff parameters for each of 
the three switch functions shown in 
Figures 14, 15 and 16. This diode con- 
figuration, which is used in many high 
performance W-J switches, such as the 
2 to 18 GHz MSE203 provides high 
isolation and short transition times 
over multioctave bandwidths. The only 
real drawback to the series/shunt con- 
figuration is its low power-handling 
capability. In the insertion-loss state, 
the shunt diodes are exposed to the 
peak rf voltage, yet the reverse dc 
voltage across these same diodes is 
limited, because of the forward voltage | 
of the series diode. This small reverse 
bias allows the shunt diodes to be 
forward biased by a much smaller rf 
voltage than would be possible if the 
reverse voltage were high, and results 
in a lower insertion compression point. 
Despite its lower compression point, 
the series/shunt configuration pro- 
vides the best overall performance for a 
Figure 14. Series/shunt diode, reflective SPST switch. given number of diodes, and is the most 
commonly used design approach for 
reflective switches. 












Tradeoff Parameters 
Term 


Insertion 
Transition Time 


Compression 
Point 

30 dB to 45 48 

High (Short) 45 dB to 60 dB (5 ns<t< 50 ns) 


Table 3. Term definition table. 















Nonreflective Switches 


Any SPST?® or SPMT reflective switch 
can be made nonreflective by adding a 
shunt diode in series with a resistor at 
the input to each arm (compare Figures 
8, 9, 11, 12 and 15 with Figures 17, 18, 
19, 20 and 21, respectively). This diode 
resistor combination is designed to 


OUTPUT-1 OUTPUT-2 


INPUT provide a50-ohm load impedance to the 
system to absorb the rf energy when 
Figure 15. Series/shunt diode, reflective SPMT switch. ; the switch is in the isolated state. 





Although diode configuration affects 
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be reduced to an octave. A summary of 
the tradeoffs between isolation, transi- 
tion time, insertion compression point, 
and bandwidth for nonreflective 


—/4—>| n/a Pee ae switches is given in Table 4. 


OUTPUT 


Example 


The use of the tradeoff charts is best 
illustrated with an example. Consider a 
system that has the following switch 


requirements: 
Function: SP3T 
Frequency Range: 2.5 to 10.0 GHz 
Figure 17. All-shunt diode, nonreflective SPST switch. 
Isolation: 40 dB (min.) 
Insertion 
Compression 
Point: +17 dBm 
Maximum rf 
Power: +30 dBm 
1/4 —>| be -./4—> <— 1/4 —> <—/4—>| 
OUTPUT-1 OUTPUT-2 Insertion Loss: 3 dB (max.) 


Switching Time: 40 nsec (max.) 
[50% TTL to 90% rf] 


VSWR: 2.0:1 (max.) 
[Insertion Loss State] 
To assess the manufacturability of this 
switch, the first step is to convert the 
quantitative electrical specifications 
Figure 18. All-shunt diode, nonreflective SPMT switch. for isolation, transition time and inser- 
tion compression point to their corre 





OUTPUT-2 
e 






INPUT OUTPUT \/ D6 
e e 


e@ 
INPUT 


Figure 20. All-series diode, nonreflective SPMT switch. 





Figure 19. All-series diode, nonreflective 
SPST switch. 


the four tradeoff parameters in exactly 

the same way as for reflective switches, aioli eed 
the 50o0hm load has an additional 
effect on power handling and band- 
width. First, for any diode configuration 
or switch function, maximum rf power 
is limited to the power dissipation 
capabilities of the resistor, which 
usually limits the maximum rf power of 
the switch to the “medium” category. 
Second, due to the quarter-wavelength 
spacing between the diode resistor pair 
and any adjacent shunt diode, the 
bandwidth for both the all-shunt and 
series/shunt diode configurations will 5. The SPST series/shunt nonreflective switch cannot be practically realized. 


OUTPUT-1 OUTPUT-2 
@ e 





e 
INPUT 


Figure 21. Series/shunt diode, nonreflective SPMT switch. 
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Tradeoff Parameters 


Diode Transition 
Configuration Time Point 


Series/Shunt 


OW 


Insertion 
Compression 
Bandwidth 


(See Note 5) 


Octave 


Table 4. Tradeoff chart for nonreflective switches. 


sponding qualitative ranges via Table 3. 
For the switch in this example, the 
isolation requirement of 40 dB falls into 
the “medium” range, and the insertion 
compression point of +17 dBm is in the 
“low” range. Since the electrical speci- 
fication calls for a switching time of 
40 nsec, clearly, the transition time 
must be in the “short” category. Once 
these three numbers have been con- 
verted, the next step is to compare the 
desired switch performance with that 
of each of the 3 switch types from 
Table 2 or 4. The switch in our example 
is areflective SPMT‘®: therefore, we will 
compare the specifications of our switch 
with those of the three SPMT switches 
in Table 2. The objective of this com- 
parison is to determine if any of these 
three switches will meet (or exceed) the 
required performance specifications. If 
one or more do, it would be fairly certain 
that the specified switch performance 
could be readily achieved in practice. 


Looking at Table 2, an all-shunt SPMT 
switch would meet or exceed all elec- 
trical specifications, with the exception 
that this design is effective only over 
octave bandwidths, and, thus, would 
not be useful for the 4:1 bandwidth 
switch in our example. The all-series 
SPMT switch is multioctave, and 
meets or exceeds both the isolation and 
the insertion compression point for our 
switch requirement. However, Table 2 
also indicates that the transition time 
for this type of SPMT switch is long, 
which is not compatible with the short 
switching time needed. Comparing our 
switch specifications to those of the 
series/shunt SPMT switch in Table 2, 
we see that this design will meet or 
exceed all four switch requirements. 
Hence, we can conclude that our switch 
specifications are realizable. 





Conclusion 


Several switching parameters have 
been defined with the intent of 
standardizing the terminology used to 
describe pin-diode switches. By utilizing 
terms that are standard throughout the 
control products industry, the system 
designer can comfortably specify the 
pin-diode switch required for the sys- 
tem. Also, four parameters — isolation, 
transistion time, insertion compression 
point and bandwidth — were selected 
as key tradeoff parameters, because of 
their strong interdependence. The inter- 
action between these four parameters 
was shown to stem from the particular 
diode configuration used for the switch 
circuit, and, ultimately, allowed us to 
develop charts which qualitatively and 
quantitatively compared the three 
switch types for each of the three diode 
configurations. Finally, an example 
was given to illustrate how the tradeoff 
charts could be used by a system 
designer as an aid in determining the 
most practical switch for the system. 


6. Since no maximum VSWR isspecified for the isolation state, we assume that the system is not affected by 
the VSWR of the isolated arms; therefore, a reflective switch can be used. 
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VOLTAGE- 


CONTROLLED 
OSCILLATORS 
AND HEATERS 








VOLTAGE-CONTROLLED 
OSCILLATORS 


Watkins-Johnson Company offers a 
complete line of oscillators products: 
voltage-controlled oscillators (VCO’s), 
digitally tuned oscillators, fixed-fre- 
quency oscillators (including dielectic 
resonator oscillators, or DRO’s), low- 
noise oscillators, phase-locked oscilla- 
tors, comb generators/oscillator multi- 
pliers, and integrated oscillator sub- 
systems. 

These oscillators find application in 
EW systems, including ECM/ESM re- 
ceivers and ECM jammers, guidance and 
fuse systems in missiles, radar systems, 
and communications systems. 

Watkins-Johnson Company’s VCO 
development and production facilities 
are at the Stewart Division in Scotts 
Valley, California. Over 60,000 square 
feet are dedicated to the VCO product 
line and include extensive computer- 
controlled test facilities, environmental 
testing facilities, and MIL-STD-883C 
screening capability. In addition to 
maintaining a quality system which 
meets MIL-Il-45208 and MIL-Q-9858, 
the Stewart Division has supplied hard- 
ware in compliance with WS6535 on 
specific major programs. 


CAPABILITIES 


For more than a decade Watkins- 
Johnson Company has maintained a 
complete product development labora- 
tory and manufacturing facilities for 
voltage controlled oscillators at its 
Scotts Valley Plant. To meet the ever 


854 











advancing technology requirements for 
VCO's substantial time and resources 
are continually invested to acquire 
highly sophisticated equipment and the 
most knowledgeable technical person- 
nel. 

To support oscillator design work 
and perform final acceptance tests, 
Watkins-Johnson maintains computer 
facilities at the Scotts Valley Plant with 
a variety of design programs and exten- 
sive computer controlled test equip- 
ment. Such capability is essential to 
provide the performance improvements 
and extensive testing required for to- 
day’s oscillators. 


Training courses are conducted 
periodically to ensure workmanship 
and soldering in the VCO products 
are of the highest quality. In addition, 
for the microwave circuits special 
workmanship standards have been 
implemented. 


To insure that the VCO products are 
reliable, Watkins-Johnson maintains en- 
vironmental test and screening facilities 
at the Scotts Valley Plant to perform 
random ‘and sine vibration, thermal 
shock, temperature cycling, and altitude 
tests. Additional environment test 
equipment is available at the Palo Alto 





Plant. 


HEATERS — AC, DC AND TO-8 


When your hardware or system has 
difficulty meeting specifications over a 
wide operating temperature range, the 
Watkins-Johnson Company offers a very 
unique low cost AC or DC heater as the 
solution. Our AC heater module 
operates from 100 to 125 volts, 50 to 
400 Hz, and the DC heater module 
operates from 28 volts. By means of an 
external control resistor, both devices 
can control their mounting surface at 
any temperature between +60°C and 
+100°C, within 10°C. These modules 
feature an automatic regulator, con- 
troller and heater; shutdown at +120°C; 
and, are designed for operation over the 
-54°C to +100°C temperature range. 
These heaters are available screened to 
MIL-STD-883. 


If we can be of any further assis- 
tance, please do not hesitate to contact 
our Voltage Controlled Oscillator Appli- 
tions Engineering Department at (408) 
438-2100 or our Watkins-Johnson Com- 
pany Field Sales Engineer in your area. 


VOLTAGE- 








A diverse number of VCO’'s are avail- 
able, depending on the application, in 
the 0.5 to 18 GHz frequency range. 
Some of the options available include: 


Varactor 
@® Hyperabrupt (0 to 20 Volts) 


@ Abrupt (0 to 60 Volts) 
Active Device 


@ Bipolar transistor (low noise, low- 
post-tuning drift) 


GaAs FET Buffer Amplifiers 
Ferrite Isolators 

Voltage Regulators 

AC or DC Heaters 

Linearizers (DC to 20 MHz) 
Filters (Microwave) 

Couplers for Multiple Outputs 
BIT Outputs 

PIN Diode Switches 


Units may be optimized for post- 
tuning drift, modulation-sensitivity 
variation, and/or phase noise to meet a 
particular requirement. 


DIGITALLY TUNED OSCILLA- 
TORS (WJ-2850 SERIES) 


Watkins-Johnson Company offers a 
wide variety of DTO’s from 0.5 to 18 
GHz. Each unit includes a hyperabrupt 


CONTROLLED fg 
OSCILLATORS & 


varactor-tuned oscillator, followed by 
GaAs FET amplifiers for load isolation 
and to increase the power output to the 
desired level. In addition, voltage re- 
gulators are included to reduce fre- 
quency pushing and to protect the 
sensitive microwave-active devices. 
Heaters are also included to limit the 
frequency drift over temperature. 


A PROM corrected digital input cir- 
cuit is often included to improve the 
frequency accuracy (nonlinearity and 
frequency drift over temperature) to 
less than +10 MHz. In addition, a modu- 
lation inputs may be provided that have 
bandwidths out to 40 MHz, including 
variable-gain amplifiers, which maintain 
the variation in modulation sensitivity 
within +5%. 
the post-tuning drift from one micro- 


second to 100 milliseconds is typically 
1-2 MHz. 


FIXED-FREQUENCY OSCILLA- 
TORS ... INCLUDING DRO’s 
(WJ-2940 SERIES) 


Many different fixed-frequency oscil- 
lators are available in the 1 to 20 GHz 
frequency range, including units with 
multiple oscillators, PIN diode switches, 
voltage regulators, and GaAs FET buffer 
amplifiers. These units are typically 
capable of operating over the full -55° 
to +85°C temperature range and main- 
taining frequéncy accuracies of +1 
MHz. 





PHASE-LOCKED OSCILLATORS 
(WJ-2910 SERIES) 


Watkins-Johnson Company provides 
ohase-locked oscillators operating at 
frequencies across the 0.5 to 20 GHz 
range. They are capable of excellent 
phase-noise characteristics — typically 
less than -120 dBc/Hz at 100 Hz offset. 
In addition, these units may include in- 
ternal crystal oscillators, GaAs FET T 
buffer amplifiers, and lock indicators. 


COMB GENERATORS/OSCIL- 
LATOR MULTIPLIERS (WJ-2950 
SERIES) 


Watkins-Johnson Company also 
offers comb generators and oscillator/ 
multipliers. The comb generators in- 
clude a low-frequency crystal oscillator, 
followed by an amplifier, step-recovery 
diode, and output filter/matching cir- 
cuit. These devices are capable of pro- 
viding outputs every 100 MHz with a 
minimum of -30 dBm at 18 GHz. 

The oscillator/multipliers include an 
oscillator followed by frequency-selec- 
tive multiplier circuits to provide out- 
puts at multiple frequencies. 


INTEGRATED OSCILLATOR 
SUBSYSTEMS 


Watkins-Johnson Company is also 
capable of integrating various oscilla- 
tor and related components, including 
oscillators, switches, amplifiers, coup- 
lers, filters, and complex input driver 
circuits. In addition, Watkins-Johnson 
Company can provide ramp generators, 
noise modulators, FM modulators, AM 
modulators, and digital attenuators in 
the oscillator assembly. 


LOW-NOISE OSCILLATORS 
(WJ-2930 SERIES) 


Watkins-Johnson Company offers the 
WJ-2930 series of miniature, low-noise 
oscillators. These units operate over the 
1.0 to 8.0 GHz frequency range and ex- 
hibit very low phase-noise characteris- 
tics — typically -110 dBc/Hz at 100 
kHz offset. 

They are housed in a small 0.25 x 
0.59"’ x 0.8’’ package and include an 
oscillator that employs a hyperabrupt 
varator followed by a three-stage feed- 
back amplifier. 
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Proportionally 


Controlled 
Heaters 


D.C.: The WJ-331240-001 is a propor- 
tionally controlled integrated heater 
containing the heater, controller, 
voltage regulator, and automatic shut- 
down circuitry. The heater module is a 
completely self-contained hybrid circuit 
that can be programmed to control any 
surface temperature to within 10°C 
from 60°C to 100°C by means of a 
single external resistor. These modules 
operate from unregulated 28 volts (D.C.) 
Power sources and provide up to 28 
watts of heat. The operating temperature 
range for the heater module is from 
-54°C to +100°C with automatic shut- 
down at 120°C. 

Each heater module is subject to the 
following reliability screening during 
manufacture: 

@ Precap internal visual per MIL-STD- 

883, Method 2010, Test Condition B. 
@ High temperature stabilization bake 

per MIL-STD-883, Method 1008, 

Test Condition B, 48 hours. 

@ Temperature cycling per MIL-STD- 

883, Method 1010, Test Condition B. 
@ Constant acceleration per MIL-STD- 

883, Method 2001, Test Condition B, 

Y1 axis only. 


The heater circuit is floating so that 
currents will not affect system ground 
voltages. The WJ-331240-001 is pro- 
tected against reverse voltages up to 
ou WOE. 


A.C.: The WJ-333189-001 is a propor- 
tionally controlled integrated A.C. 
heater containing all the features and 
performance characteristics of the D.C. 
models. The A.C. heater operates from 
100 to 125 VAC, 50 to 400 Hz. Voltages 
from O to 150 VAC continuous can be 
sustained without damage to the unit. 
Package size for the A.C. heater is .985 
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x ./60 x .180 inches (2.50 x 1.93 x 


457 cm). 


Each heater module is subject to the 


same reliability screening as are the 
D.C. heaters. 


Self-Contained 


Heater 


Controller 


Auto Shutdown 


(A.C. WJ-333189-001) 
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TEMPERATURE - DEGREES C 


.075 + .010 
115 MIN. 
t 975 
260 KS + 101 ALUMINA 


tert Lee MAX. 
EPOXY BEAD 


PART NUMBER 


PIN1 
Aten 
/ —/ ® REVISION LETTER 









| a 
// Py —=| /—210 MAX. 





750 + .010 
600 +010 
500 MAX 
002 DIA. PINS 4 o 
TUNED COPPER OR Al 200 # 050 f 


GOLD PLATED BRASS’ 


[PINNO.| FUNCTION _ | 
| 1 MS VAC | 
| 4 | CONTROL RTN_| 


Regulator 
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TEMPERATURE - DEGREES C 


TPIN1 
\ (IDENTIFICATION) PINS 





[PINNO.| FUNCTION | 
| 1 {[+28vbC CS 
| 2 {DC RETURN | 
3 _| CONTROL 

| 4 {CONTROL RTN | 


Typical 1/8 watt control resistor values 


required to set heaters to a given 
temperature are illustrated by the 


graphs. With the control loads shorted, 


the unit temperature will not exceed 
120°C. 


TIN PLATED COPPER 
-022 - .024 DIAMETER 


WJ-331240-001 


PROPORTIONALLY 
CONTROLLED 
DC HEATER MODULE 


*(Hi-Rel version, WJ-331240-000 
also available.) 


Guaranteed Specifications 
Temperature Regulation 


Panel ano o.5 ea ee a cae vue ORR SE SAN woe ee +60°C to +100°C 
Fermperature Variation With Load...) cs. se bee ee ee ee a ee es 10°C, Max. 
Temperature Variation Over Operating Voltage Range 

(Commtant Gad) . 0... -o0 chav wn ee hap vow ese we dene eo news 2°C, Max. 
Automatic Shutdown Temperature 

(Any Control Resistance, Any Voltage) ~..5. 0. cia en ee ek 120°C, Max. 


Electrical Requirements 
pera Vv ONg0e MANIC ciifg ec oy bea as eee Ra ew eS 24.0 to 28.5 Vdc 


WONGOLIMNS ovo cb ies wos Gore sew esd alee ame a wk te 22.5 Vdc, Min. 
34.0 Vdc, Max. 
Operating Current; Steady-stat® o..56 bic ee ee ee 0.015 to 1.00 amps 
TU CUITONT Prange) Son ble np AS wae ee Se ew 0.85 to 1.00 amps 
Environment 
Temperature 
Qcertid eyo See UE ase oso oars eae> eee -54°C to +100°C 
Noreperatiet rou. kv hans bo SERIO RE SE -65°C to +125°C 
Pras Sg PE ee eed, ee Gee owe es RES oS Oe as SER Ee 70,000 ft., Max. 
ea ey Se eh 5 Sl ok cated a Be Se wR ae A Re 20G, Max. 
PRO Duh 4 Ao aoa 4 teeth Sn eo, he ato Go, Ray we oe ee 50G at 2,000 Hz, Max. 
Humidity* ..... I Penta tke St ences fad a ok eee a ee Ce Greater than 95 percent 


Reliability Screening 


Each heater module is subject to the following reliability screening during manufacture: 


1. Precap internal visual per MIL-STD-883, Method 2010, Test Condition B. 

2. High temperature stabilization bake per MIL-STD-883, Method 1008, Test 
Condition B, 48 hours. 

3. Temperature cycling per MIL-STD-883, Method 1010, Test Condition B. 

4. Constant acceleration per MIL-STD-883, Method 2001, Test Condition B, Y4 axis 
only. 


Mechanical 

Pees alla wea a-c eae eee aw Oe oes Part Number, Mfg. Date Code, Pin No. 1 
(Positive 28 Vdc) 

Outline and Mounting Dimensions ..............22 0002 eee eee Per drawing 

NOTES: 


1. The WJ-331240-001 is protected against reverse voltages up to 50 Vdc. 

2. Operation is possible over the range +100°C to +120°C, but electrical performance is not 
guaranteed. Input current decays to 15 mA at +120°C without damage to unit. 

3. Heaters are hermetically sealed to meet MIL-STD-883, Method 1014, Test Condition C, Step 1, 
and Method 1014, Test Condition A or B. Maximum measured leak rate 1 x 10° atm-cc/sec. 

4. Optimum thermal performance is obtained by using a heat sink compound such as Dow Corning 
340 on the mounting surface. 





The WJ-331240-001 Heater Module is 

a self-contained hybrid circuit heater 
that can be programmed to control to 
any temperature from 60 to 100 degrees 
Celsius by means of a single external 
resistor. These modules operate from 
unregulated 28 volt (D.C.) power 
sources and provide up to 28 watts of 
heat through an electronically insulating 
ceramic mounting surface. Larger 
thermal loads may be accommodated by 
the use of several modules operated 

in parallel. 


Outline Drawing 
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TEMPERATURE - DEGREES C 


Typical control resistor values required to set 
the WJ-331240-001 to a given temperature 
are given by the graph. With the control loads 
shorted, the unit temperature will not exceed 
120° €. 
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WJ-333189-001 


PROPORTIONALLY 
CONTROLLED 
AC HEATER MODULE 


*(Hi-Rel version, WJ-333189-000 
also available.) 


Guaranteed Specifications 


Temperature Regulation 


a eo ee ee ee a 1 Le on Shae Oe ec as +60° to +100°C 
Temperature Variation With toed’. cute od oc ee ee ee ne 10°C, Max. 
Temperature Variation Over Operating Voltage?................... 2°C, Max. 


Electrical Requirements 
Operating Voltage Range 


100 to 125 VAC, 50 Hz to 400 Hz 


Wage We eo ee ee ewe cue speach tins 0 to 150 VAC 
Operating Current, Steady-state... . 2... ee ee 015 to .30 Amps 
TUNrOn Current Hence tar to VAG). 2 ee ioe cw et ahh... cs 25 to .30 Amps 
Environment 
Temperature 
Obefatnig: ... . Savehurert heats); i PO he -54° to +100°C 
Non-operating... 0.0.0... 0c eee eee ee -65° to +125°C 
Pe en oe ed i a kek es ek es a ee 70,000 ft., Max. 
siiock U7 Wis-Welt Sine Wave). oc oc 4 oc ew a ee we ev eb eee 20 G, Max. 
Vibrate Gy yay bo hs ate a oS si eee 50G at 2,000 Hz, Max. 
Hing? 4 2 aw oe es oe a 0 to 90 percent including condensation 


Reliability Screening 

Each heater module is subjected to the following reliability screening during 

manufacture: 

1. Precap internal visual per MIL-STD-883, Method 2010, Test Condition B. 

2. High temperature stabilization bake per MIL-STD-883, Method 1008, Test 
Condition B, 48 hours. 

3. Temperature cycling per MIL-STD-883, Method 1010, Test Condition B. 

4. Constant acceleration per MIL-STD-883, Method 2001, Test Condition B, Y axis 
only. 

NOTES: 

1. Maximum temperature variation for current change from 20 mA to 95 percent of turn-on 
current at 115 VAC. 

2. Maximum temperature variation for a voltage change from 100 to 125 VAC or frequency change 
from 60 to 400 Hz when the ambient temperature is constant and the current is between 20 mA 
and 95 percent of turn-on current. 

3. Continuous application of voltages within this range will not damage the heater. 

4. Operation is possible over the range +100°C to +120°C, but electrical performance is not 
guaranteed. Input current decays to 20 mA max. at +120°C without damage to unit as long as 
properly heat sunk. 

5. Heaters are hermetically sealed to meet MIL-STD-883, Method 1014, Test Condition G, otep 1; 
and Method 1014, Test Condition A or B. Maximum measured leak rate 1 x 10 © atm-cc/sec. 

6. Optimum thermal performance is obtained by using a heat sink compound such as Dow Corning 
340 on the mounting surface. 
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The WJ-333189-001 Heater Module is a 


self-contained hybrid circuit heater that 
can be programmed to control to any 
temperature from 60° to 100°C by 
means of a single external resistor. 
These modules operate from an 
unregulated 115 Volt (A.C.) power 
source and provide nominally 28 watts 
of heater power through an electrically 
insulated ceramic mounting surface. 
Larger thermal loads may be accom- 
modated by the use of several modules 
operated in parallel. 


Outline Drawings 
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Control Resistor Values 
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TEMPERATURE - DEGREES C 
Typical control resistor values required to set 
the WJ-333189-001 to a given temperature are 
given by the graph. Minimum power rating of 
control resistor: 1/8 watt. Precise resistor 
values should be determined by measuring the 
mounting surface temperature. 
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WJ-334334 


PROPORTIONALLY 
CONTROLLED 
TO-8 HEATER MODULE 


Guaranteed Specifications 


Temperature Regulation 


Control Mande... bkaceaw suse nud awude ss Ov bee wh ae es +60°C to +100°C 
Automatic Shutdown Temperature 

(Any Control Resistance, Any Voltage)...........-0.000 ce eee eee 120°0 
Electrical Requirements 
Operating Voltage Range ..... 2... 0... 0. ee ee ee eee 24.0 to 28.5 VDC 
Wettage Limits” .i.¢obe2 so aaws aveeanun boa Debs pede eeda 22.5 VDC, Min. 

34.0 VDC, Max. 

Operating Current, Steady-state... 2... 0.0... ee eee ee 0.015 to 1.00 amps 
Turreon Current Range. .........0... 20.00 cee ee ee ee 0.85 to 1.00 amps 
Environment 
Temperature 

Oper Wa ete ke Ge aladd C4hie + pb Peon es bone -54°C to +100°C 

Mon-operating. . « cia (G4 6 ais Reads cag cmaeeeendeandus -65°C to +125°C 
PD ee 5 5 WES SE Go Fidhe.d Re os Oe ew i ae ww ws Bee 70,000 feet, Max. 
ME nt, SRC I, 20 e oly ne, ania aa oe Ge ER Ae OR Et, AES Os SO 20G, Max. 
MN Mo ae ex Sk oo RS wud “wee we Bete nen aula. Oo we 50G at 2,000 Hz, Max. 
Humidity? Pei kes ob ee oe oan ee Greater than 95 percent 


Reliability Screening 

Each TO-8 heater module is subject to the following reliability screening during 

manufacture: 

1. Precap internal visual per MIL-STD-883, Method 2010, Test Condition B. 

2. High temperature stabilization bake per MIL-STD-883, Method 1008, Test 
Condition B, 48 hours. 

3. Temperature cycling per MIL-STD-883, Method 1010, Test Condition B. 

4. Constant acceleration per MIL-STD-883, Method 2001, Test Condition B, Y axis 
only. 


Mechanical 

rere ee 3 ee ees es Se ee we Stee Part Number, Mfg. Date Code, Pin No. 1 
(Positive 28 VDC) 

Outline and Mounting Dimensions ...................00000008 Per drawing 

NOTES: 


1. The WJ-334334 is protected against reverse voltages up to 50 VDC. 

2. Operation is possible over the range +100°C to +120°C, but electrical performance is not 
guaranteed. Input current decays to 15 mA at +120°C without damage to unit. 

3. Heaters are hermetically sealed to meet MIL-STD-883, Method 1014, Test Condition C, Step 1, 
and Method 1014, Test Condition A or B. Maximum measured leak rate 1 x 10° atm-cc/sec. 

4. Optimum thermal performance is obtained by using a heat sink compound such as Dow Corning 
340 on the mounting surface. 





The WJ-334334 TO-8 Heater Module 

is a self-contained hybrid circuit heater 
than can be programmed to control to 
any temperature from 60° to 100° 
Celsius and mounts directly on top of a 
TO-8 component. These modules 
operate from unregulated 28 volt (D.C.) 
power sources and provide up to 28 
watts of heat to control the component's 
temperature. 


Outline Drawings 
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Control Resistor Values 








CONTROL RESISTOR - OHMS 


























TEMPERATURE - DEGREES C 


Typical control resistor values required to set 
the WJ-334334 to a given temperature are 
given by the graph. With the control leads 
shorted, the unit temperature will not exceed 
120°C. 
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Author: Ronald N. Buswell 


Modern EW systems require digitally 
tuned oscillators (DTOs) for use as local 
oscillators in receivers and in trans- 
mitters for jamming. Using PROM 
correction circuits, DTOs are now cap- 
able of excellent frequency accuracies. 
In addition, buffer amplifiers following 
the oscillator are capable of providing 
power levels in excess of 100 mW 
(+20 dBm), while reducing frequency 
pulling to typically less than 1 MHz. 
Also, voltage regulators internal to the 


DTO reduce pushing effects under 
1 MH7z/V. 


However, DTOs exhibit several subtle 
characteristics that may affect system 
performance, including such factors as pate SYSTEM 
the set-on accuracy of a receiver, CONTROLLER 
receiver sensitivity, and the power FIRST L.O 

spectral density of a jammer. This Figure 1. ECM receiver system. 

article analyzes these factors and 
explains how and why DTOs affect 
such performance parameters. 


2 TO 6 GHz 


2 TO 18 GHz 





Receiver Applications 


ECM receiver systems are often con- 
figured using a double conversion 
technique, as shown in Figure 1. A STEPPING FROM 5.2 TO 2.5 GHz 
signal from 2 to 18 GHz is initially as tire ee ee 
downconverted to a common 2-to-46 GHz 
band, and then a DTO is used to tune 
across the 2-to-6 GHz band. 


The set-on accuracy of this system is 
affected by inaccuracies from the first 
L.O., which are relatively small, and 
the DTO. For the DTO, the frequency 
accuracy is certainly the most signi- STEPPING FROM 2.6 TO 5.2 GHz 
ficant factor affecting set-on accuracy. Se ea kl 
Using digital calibration techniques, 
the frequency accuracy (nonlinearity 
and drift over temperature) can be 
virtually eliminated; however, the 
effects of post-tuning drift and repeat- 
ability must still be considered. 


eo @ 
10 us 100 us. o 1m” 10 ms 100 ms 
me 


e TIME AFTER A CHANGE 
IN DIGITAL INPUT WORD 


POST TUNING DRIFT, MHz 


Figure 2. Post tuning drift of a 2.6 to 5.2 GHz DTO. 
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Post-tuning drift (PTD) for a DTO is 
defined as the shift in oscillator 
frequency output, as a function of time, 
after a change in digital input word, as 
shown in Figure 2, for a 2.6-to-5.2 GHz 
unit. The effect that causes this vari- 
ation in frequency out to a few milli- 
seconds after a step change in fre 
quency is related to the temperature 
variation of the active devices in the 
oscillator, especially the varactor, and 
similar effects in the driver circuit. As 
the oscillator is tuned across the band, 
its active devices change their oper- 
ating points due to variations in rf 
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BIPOLAR BIPOLAR GaAs FET GUNN FUND 
loading; and, as the temperature FUND DOUBLING FUND 
changes, the impedance changes, caus- a er eee _— , andlor abtiud ew 
ing shifts in frequency. The rate of igure 3. Post tuning drift comparison for various types of oscillator active devices. 


change of the frequency is associated 
with the thermal impedances of the 
active devices in the circuit. The 
thermal resistance directly affects the 
magnitude of the drift, and the thermal 
capacity affects the rate of change of 
the impedance and, therefore, the rate 
of frequency change. 


s~\Q a NON-PASSIVATED VARACTOR 


PASSIVATED VARACTOR 











Therefore, lowering the thermal impe- 
dances of critical active devices and 
operating them at bias points at which 
the junction temperatures remain more 
constant will reduce the PTD. Also, by 
using lower-power small-signal devices, 
such as bipolar junction transistors 
(compared to Gunn diodes), or by use of 
silicon transistors (compared to GaAs 
FETs), the PTD can be reduced. A 
comparison of typical PTD perfor- 
mance for various types of oscillators is 
shown in Figure 3. 






100 sec 1000 sec 


\ 
Magi aly 


#00 Ms 





1 sec 


POST TUNING DRIFT, MHz 


Figure 4. Comparison of PTD with passivated and non-passivated varactors. 


The thermal effects usually end in a 
few milliseconds; however, DTOs 
exhibit other longer-term post-tuning- 
drift mechanisms. These are primarily 
associated with an effect called 
“varactor charging,” in which ions on 
the surface of the varactor migrate 
across the junction over a period of time 
in the presence of an electric field that is 
caused by the reverse bias on the 
varactor. To reduce varactor charging, 
a special passivation has been 


FREQUENCY 


PTD DEPENDING ON . 





developed that forms molecules with STEP SIZE AND 
these ions so they will not migrate. A DIRECTION OF STEP 
comparison of the PTD of a DTO with > a 
and without passivated varactors is \ 
shown in Figure 4. 
The repeatability of a DTO defines how - ae 100 1s 
well the DTO will return to the same o 

FTER A STEP 
frequency while being switched to that CH i NGE IN TUNING 


frequency from many different fre- VOLTAGE 


quencies, as shown in Figure 5, and 
includes the effects of post-tuning drift. 
It is also dependent on how long the 
DTO rests at either the desired fre 
quency or the other frequencies. 


Figure 5. Repeatability. 
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The short-term repeatability (<10 milli- 
seconds) of a DTO can be improved, as 
is the case for PTD, by reducing the 
thermal impedances and operating 
critical active devices like the oscillator 
transistors and varactors at constant 
junction temperatures. Long-term 
repeatability (>10 milliseconds) can be 
improved by using the previously 
mentioned specially passivated 
varactors. 


SYSTEM SENSITIVITY 


System sensitivity determines the 
lowest-level signal that can be received. 
Certainly, harmonic and spurious 
signals from the first L.O. and DTO 
will affect this. However, filtering can 
normally be used to achieve acceptable 
results. On the other hand, if the 
residual fm of the oscillators is too high, 
it may fill up the receiver IF so signals 
cannot be detected. The first L.O. 
residual fm can be made relatively low 
by using low-noise or phase-locked 
oscillators. DTOs, however, exhibit 
greater residual fm, especially when 
subjected to vibration and bias, and 
digital line noise. 

The residual fm of a DTO is defined as 
the peak-to-peak deviation of the output 
signal as observed on a spectrum 


analyzer with a 1-kHz IF bandwidth at 


-3 dBc. Typically, the residual fm of a 
DTO using bipolar transistors in the 
oscillator is less than 100 kHz. This 
comes from the residual fm of the 
oscillator itself and the noise from the 
digital driver that frequency-modulates 
the oscillator. Gunn diode and FET 
oscillator DTOs exhibit much worse 
residual fm, typically 200 to 500 kHz. 


Receiver systems normally have a 
considerable amount of residual fm on 
the digital and bias lines. It is not 
uncommon to have 100 mV of noise 
from power supplies and digital clocks 
on these lines during normal system 
operation. This noise causes frequency 
modulation of the DTO. The normal 
100 kHz of residual fm may be degraded 
to several MHz in the system. 


To reduce the effect of digital-line noise, 
buffers, latches, or other circuits that 
attenuate the digital-line noise are 
added to the digital input, as shown in 
Figure 6. These circuits can affect the 
tuning speed, so they must be selected 
with that in mind. 


Bias-line noise also affects the residual 
fm of the DTO. To reduce this, LC filters 
may be added, as shown in Figure 7; 
but, in some cases, it is necessary to add 
a secondary regulator on the bias input 
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Figure 6. Buffers on digital input. 
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Figure 7. Bias input filter/regulator circuitry. 
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Figure 8. DTO used in a receiver system local oscillator. 





Figure 9. WJ-2854-22 2.6 to 5.2 GHz DTO. 


to attenuate low-frequency noise. This 
has the disadvantage of reducing the 
voltage available for circuit operation, 
so the secondary output is used only on 
the most sensitive bias points. Using 
digital-line buffering and bias-line fil- 
tering, fm levels under 100 kHz can be 
achieved. | 


Residual fm in a system during vibra- 
tion causes parts inside the unit to 
move. In the oscillator, this causes 
movement of bond wires and other 
parts, which results in an increase in 
the residual fm of the DTO. Careful 
design of the unit can minimize this 
effect. For example, the residual fm ofa 
2.6-to-5.2 GHz DTO exhibits an increase 
in fm from 100 kHz to 200 kHz, when 
subjected to 10 g’s peak sine vibration 
from 10-to-2000 Hz. 


TYPICAL DTO FOR A RECEIVER 
APPLICATION 


The block diagram of a DTO used in a 
receiver system is shown in Figure 8. 
The input to the DTO is driven by a 
12-bit digital word to select the desired 
frequency. Internal to the DTO, a 
PROM is used to modify the digital 
address so it exactly matches the oscil- 
lator tuning characteristic. Using this 
technique, frequency accuracies of 
+5 MHz can be attained at room 
temperature, and +10 MHz can be 
attained over the -54° to +85° centi- 
grade range. A picture of one of these 
oscillators covering the 2.6 to 5.2 GHz 
frequency range is shown in Figure 9, 
and the performance characteristics of 
this unit are summarized in Table I. 


Jammer Applications 


The digitally tuned oscillator used in a 
transmitter application is often con- 
figured with a modulation port, as 
shown in Figure 10. In the system, the 
digital lines are used to set the oscillator 
on the desired frequency, while the 
modulation port is used to modulate the 
oscillator for jamming purposes. As 
such, the bandwidth of the modulation 
port needs to be as wide as possible. 
Typical bandwidths today are in excess 
of 20 MHz. A picture of one of these 
oscillators covering the 6-to-12 GHz 
frequency range is shown in Figure 11, 
and the performance characteristics 
are summarized in Table I]. 


The primary purpose of a jammer is to 
put out the maximum amount of 
radiated energy over the desired 
frequency range. In other words, the 
power-spectral density must be 
maximized. 


RF Characteristics! 2 


Frequency Range .......ccceccccccecvesevece 


Power Output, Minimum (J1 and J2 Ports) . . 
Power Output Variation, Maximum (J1 and J2 Ports) 


Frequency Drift Over Temperature3, Maximum ......... 


Spurious Output Suppression 
Harmonic (nf,), Minimum 
In-band, Non-harmonic, Minimum 


Pushing Factor, Maximum 2... cece ec eer ere r eens 
Pulling Figure (3:1 VSWR), Maximum .....-22eeeeeees 
Isolation Between 2 RF Output Ports (J1 and J2), Minimum... 


Tuning Characteristics 


Tuning Resolution. .......- 
Digital Tuning Range’ .... 
Non-linearity4, Maximum . 


Post Tuning Drift (2.5 usec 6 50 usec), Maxiniuts ae ree 
Post Tuning Drift, 100 msec to 2 minutes ........-e00- 
Post Tuning Drift, 30 usec to 100 msec 1... ee eevee 


Input Capacitance, Maximum Cares 


LSB; MaxiMUM “0. 66s ee ee Sere ee eC ee we 


Input Power Requirements 


Oscillator Bias® 


Heater Voltage’ 
Heater Current at Turn-on 
Heater Current, Steady-state at -54°C 


Environmental Specifications 
Operating Temperature? 
Storage Temperature 
Mechanical Specifications 


Package Dimensions Excluding Connectors and Mounting 


Flanges (LxWxH) eeaeiar a 
Weight, Maximum ..... 2. cece ccc ccrvccccccces 


RF Output Connector (both ports) 
Tuning Input Connector 

Bias and Heater Connections . . 

W-J Outline Drawing Number ..... 


Notes: 


Guaranteed 


. .2.6 to 5.2 GHz 
- +12 dBm 


5 dB 
0.25 MHz/°C 


-15 dB 
-70 dB 

1.5 MHz/V 
1.0 MHz 


. 15 dB 


. - 12-bit TTL Compatible 


+18 MHz 


. « 1.8 MHz 
. «1.0 MHz 
- - 1.0 MHz 
. 150 pF 
. -0.9 MHz 


+15 Volts @ 400 mA, Maximum 
-15 Volts @ 350 mA, Maximum 
+5 Volts @ 300 mA, Maximum 


28 Volts 


. -4.0 Amps, Maximum 
. -4.0 Amps, Maximum 


-54°C to 85°C 
-62°C to 95°C 


. 2.12 X 2.28 X 1.73 inches 
. - 9.0 ounces 
. SMA Jack 


Multi-pin connector (RFI Protected) 


. Multi-pin connector (RFI Protected) 


1. The WJ-2854-22 is an rf oscillator employing varactors, bipolar transistors and field-effect transistors as the active 
elements. It also contains the following interface elements: isolation amplifier (active isolator), voltage regulator, 
proportionally controlled internal heater, D/A converter, PROM, and linearizer. 

. Unless otherwise noted, performance is specified for operation into a nominal matched load (VSWR <1.2:1) at 


laboratory ambient temperature. 
. Temperature is measured on the oscillator mounting surface. 


. The tuning non-linearity is the maximum deviation from linear tuning between the specified tuning word extremes 
and includes the effect of frequency drift over the operating temperature range. 

. The digital tuning range specifies the maximum range required to tune from minimum to maximum frequency. 

. Protective circuitry guards against damage due to overvoltage (up to 10 percent) and transient reverse voltages. 

. The heater is a self-regulating, proportionally controlled unit, isolated from bias and signal grounds. 


Table |. WJ-2854-22 digitally tuned oscillator. 
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Figure 10. DTO for a jammer application. 
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Several key specifications for the DTO 
affect system performance, especially 
as they relate to power spectral density, 
including frequency accuracy, 
modulation-sensitivity variation, and 
modulation bandwidth. 


FREQUENCY ACCURACY 


Frequency accuracy for a DTO is 
defined as the maximum deviation 
from the ideal frequency at a given 
digital input, including the effects of 
frequency change over temperature. 
The better the frequency accuracy of 
the DTO, the higher power density that 
can be achieved, because it is not 
necessary to modulate the oscillator 
over as broad a frequency range to 
ensure that the signal to be jammed is 
covered. Using PROMs at the digital 
input to the DTO, accuracies of 
+10 MHz can be achieved over the -54° 
to +85° centigrade range. Other tech- 
niques may be used to achieve better 
accuracies, including the use of synthe- 
sizer techniques and calibration 
routines. 


MODULATION SENSITIVITY 


The power spectral density is also 
affected by the variation in modulation 
sensitivity at the modulation port, as 
measured in MHz/V. Given a constant 
amplitude modultion signal, if the 
modulation port is connected directly to 
the varactor, as shown in Figure 10, the 
deviation of the modulated signal and, 
therefore, the power density, will vary 
directly with the variation in modula- 
tion sensitivity of the oscillator itself. 
This variation is shown in Figure 12. 
As the output frequency of the oscil- 
lator increases, the modulation sensi- 
tivity decreases. Therefore, for a con- 
stant modulation signal, the deviation 
decreases and the power spectral den- 
sity over the deviated spectrum 
increases. This effect is undesirable in 
transmitter applications and, there- 
fore, designs have been developed to 
correct it. 


The most straightforward technique is 
to place a linearizer circuit between the 
oscillator and modulation circuit, as 
shown in Figure 13. This reduces the 
variation in modulation sensitivity 
across the band, thereby making the 
power density and deviation more 
constant. Overall variations of less 
than +15% can be achieved using this 
technique. The disadvantage of the 
technique is that circuits having band- 
widths greater than 10 MHz are very 
difficult to achieve. 


864 





MODULATION SENSITIVITY 





Figure 11. WJ-2855-37 6 to 12 GHz DTO. 
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Figure 12. Modulation sensitivity and modulated spectrum characteristics 
of the modulation port of a DTO. 
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Figure 13. DTO for jammer application with linearizer to reduce variation 
in modulation sensitivity. 


To achieve higher modulation band- 
widths, another technique has been 
developed which uses a variable-gain 
amplifier, as shown in Figure 14. The 
gain of the amplifier is controlled by a 
PROM and D-to-A converter as the unit 
is tuned across the operating frequency 
range. Using this technique, the van- 
ation in modulation sensitivity and, 
therefore, variation in power density 
and deviation are less than +5%. How- 
ever, this technique, has one basic 
problem. The gain of the amplifier is set 
at one frequency, so when modulating 
the oscillator over frequencies for which 
the modulation sensitivity of the oscil- 
lator itself varies, the power density 
and deviation will vary. This is 
especially evident when the deviations 
become wide, e.g. 100 to 500 MHz. In 
addition, a fast change in the modula- 
tion sensitivity of the oscillator will 
show up in the modulated spectrum, as 
illustrated in Figure 15. By controlling 
the overall variation in modulation 
sensitivity of the oscillator and align- 
ing out any fine-grain variations, this 
technique has proven to be superior to 
the linearizer technique. 


One other effect to be considered is 
centroid shift. Due to the nonlinear 
characteristics of the modulation sensi- 
tivity, the center of the modulated 
spectrum shifts, compared to the loca- 
tion of the unmodulated carrier. The 
shift necessitates that the system be 
designed to have slightly larger devia- 
tion to cover all threat frequencies. This 
also results in lower power density 
than if the modulation sensitivity were 
constant, as illustrated in Figure 16. 
‘This shift can be minimized by aligning 
the rf oscillator with minimum modu- 
lation sensitivity variation. The effect 
can be virtually eliminated if deviation 
information can be input to the variable 
gain amp PROM. 


MODULATION BANDWIDTH 


The modulation bandwidth of a modu- 
lation port is defined as that modulation 
frequency at which the frequency 
deviation changes by +(x)dB from its 
low-frequency values. Typically, (x) is 
specified in the range of 1 to 3 dB. 


To achieve a certain power spectral 
density, it is necessary to modulate the 
oscillator over a broader deviation at 
low modulation frequencies to ensure 
the frequencies to be jammed are 
covered at higher modulation fre- 
quencies if the bandwidth decreases. 
This means that the overall power 
spectral density will be lower than if 
the modulation bandwidth were flatter. 
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RF Characteristics’ 2 Guaranteed 
Frequency Range ....... ccc cccccsvcccccccecees 6.0 to 12.0 GHz 
Power Output, Minimum (J1 Port) ......... Mesans ecavet tO EUBM 
Power Output Variation, Maximum (J1 Port) ...... bce deet dents 45 dB 
Power Output Variation, Maximum (J2 Port) ......s-eeeee.% -20 to -10 dBm 
Frequency Drift Over Temperature3, Maximum .......-. . « «40 MHz 
Spurious Output Suppression 

Harmonic (nf,), Minimum ......-. cee eee taba every s 20 OB 

Harmonic (nf,/2)4, Minimum ......e.ec cc er reeves 23 dB 

In-band, Non-harmonic, Minimum........+6-. a aa ec ae 50 dB 
Pushing Factor, Maximum .....-eeeeereees eee ee oe 0.25 MHZ/V 
Pulling Figure (2.0:1 VSWR), Maximum .......eeeeeeeee 2 MHz 


Pulling Figure (Infinite VSWR), Maximum.........- 
Tuning Characteristics 


Tuning Resolution. .......-eceeee Tee ee ee ee ....Id-bit 
Digital Tuning Range® .......-26- bb eA eee ace we 4D 101946 
Modulation Sensitivity Range, Maximum ......-2e+6- . eee» 100 MHZ2/V 
Modulation Sensitivity Range, Minimum ........- ee ee « 660 MHZ/V 
Non-linearity5, Maximum ......eeecececes Sk. bare we » « «+10 MHz 


Post Tuning Drift (1.7 usec to 1.0 msec), Maximum ........ 5.0 MHz 
Post Tuning Drift, 1.0 msec to 1 minute, Maximum .......- 9d. 
Modulation Bandwidth (400 MHz deviation)9, Minimum ......8MHz 

Nominal Step Size... 2... eee eee eee wile stead oea een MZ 200% 











Input Power Requirements 


Oscillator Bias’... 2. ec eee ee ce eee ee ee ee eee . - +15 Volts @ 500 mA, Maximum 
-15 Volts @ 400 mA, Maximum 
+5.2 Volts @ 600 mA, Maximum 
-5.2 Volts @ 100 mA, Maximum 

Heater Voltages ......2cc cc eeee ee ee we ee ee oo 115 Volts AC 

Heater Current at Turn-On .. 6... 22 eee- ere ara oes. 1.5 Amps, Maximum 

Heater Current, Steady-state at -54°C ......... eee ee ee 1.5 Amps, Maximum 






Environmental Specifications 


Operating Temperature? .. 2.2... eee eercoee aoe 
Storage Temperature ...... eee ee ee 












oo ee 04°C to 85°C 
woe ee 54°C to 125°C 





Mechanical Specifications 
Package Dimensions Excluding Connectors and Mounting 

Flanges (LxWxH) ....- eee eeeceee cece e cece ee « + 4.00 x 3.50 x 1.50 inches 
Weight, Maximum ......eceeceeees cece eevee ee 6 20 OUNCES 


RF Output Connector. ... 2... cece eee cece cece ce OMA Jack 

Tuning Input Connector ........ eee cece cece cee ee « Multi-pin connector (RFI Protected) 
Bias and Heater Connections .........- . ee eee eee Multi-pin connector (RFI Protected) 
W-J Outline Drawing Number... 2... ee ecccccvcce . » «33/758 


a 


Notes: 

1. The W-2855-37 is an rf oscillator employing varactors and bipolar transistors as the active elements. It also contains the © 
following interface elements: isolation amplifier (active isolator), voltage regulator, proportionally controlled internal 
heater, D/A converter, PROM, and rf switch. 

2. Unless otherwise noted, performance is specified for operation into a nominal matched load (VSWR <1.2:1) at laboratory 
ambient temperature. 

3. Temperature is measured on the oscillator mounting surface. 

4. The output of the WJ-2855-37 is taken from the second harmonic of the oscillation frequency, creating harmonically 
related (nf,/2) spurious responses. yy : 

5. The tuning non-linearity is the maximum deviation from linear tuning between the specified tuning voltage extremes and 
includes the effect of frequency drift over the operating temperature range. - 

6. The tuning voltage range specifies the maximum voltage range required to tune from minimum to maximum frequency. 

7. Protective circuitry guards against damage due to overvoltage (up to 10 percent) and transient reverse voltages. 

8. The heater is a self-regulating, proportionally controlled unit, isolated from bias and signal grounds. _ 

9. With the VCO tuning port modulated sinusoidally by a 50-ohm source, the modulation bandwidth is defined as that 

modulation frequency at which the frequency deviation decreases to 0.707 of its low frequency value. 





















Table II. WJ-2855-37 digitally tuned oscillator. 


GaAs FET 
Paes | AMPLIFIER 


OP AMP 


RF 
OUTPUT 
VARACTOR- 

TUNED 
OSCILLATOR FILTER 


Ss) VARIABLE GAIN 
fN AMPLIFIER 


MODULATION 
INPUT 


Figure 14. DTO for jammer application with a digitally controlled variable-gain 
amplifier to reduce variation in modulation sensitivity. 
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The modulation bandwidth also varies 
as a function of the DTO operating 
frequency. This, too, affects the power 
spectral density as the unit is tuned 
across the operation frequency range, 
especially at higher modulating 
frequencies. 


Conclusion 


Digitally tuned oscillators provide EW 
systems with capabilities not pre- 
viously available. Frequency accu- 
racies comparable to YIG oscillators 
are now available with the tuning- 
speed advantages of a VCO. In addi- 
tion, DTOs are capable of being modu- 
lated at rates above 20 MHz, with 
variations in deviation less then +5% 
across the entire operating frequency 
range. Post-tuning drift and repeat- 
ability effects have been minimized to 
be in the range of 1 MHz. 


Overall system performance has been 
significantly improved through the use 
of modern DTO technology. Power 
spectral densities are now higher and 
more constant, and the set-on 
accuracies have been enhanced. 
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PROPERLY ALIGNED 
OSCILLATOR 


DIGITALLY CORRECTED 
MODULATION SENSITIVITY 


POORLY ALIGNED 
OSCILLATOR 


n 
r- 


Fa 
FREQUENCY 


MODULATED SPECTRUM 
AT FREQUENCY Fa 





a POORLY ALIGNED 
OSC]LLATOR FREQUENCY 


PROPERLY ALIGNED 
OSCILLATOR 


MODULATION SENSITIVITY 
AT FREQUENCY Fa 


Fa 
FREQUENCY 


Figure 15. Modulation characteristics of digitally corrected modulation port of a DTO. 


MODULATION 
SENSITIVITY 


Fa |~<—-CENTROID SHIFT 
FREQUENCY 


Figure 16. Centroid shift. 





TECHNICAL DEFINITIONS 


Modulation Sensitivity: T he reciprocal Monotonicity: A unit is monotonic if FM Noise 


of the slope of the tuning voltage vs. V9 (f2) > V1 (f1) for fa > f1 where * Residual FM 

frequency graph, as measured in f is frequency and V is voltage. See The peak-to-peak deviation of the 

MHz/V. Figure 12. output signal as observed on a spec- 
trum analyzer with a 1 kHz IF band- 

Frequency Pushing: The change in width at -3 dBc. This includes the 

operating frequency produced by a Soy. | effects of frequency pushing mo- 

change in bias voltage (within the S dulation due to noise injected on 

specified limits of bias voltage for the Bo bias or digital lines. 

unit). E V, 


Residual 


Frequency Pulling: The total frequency Y | FM 


excursion observed as a load of the 


specified VSWR varies over 360 elec- f, f, ost 

trical degrees. Frequency A 

Post Tuning Drift _ Figure 12 

Post tuning drift is the most difficult 

performance parameter to specify. 

Post tuning drift is defined as the maxi- Frequency Accuracy: The maximum 

mum frequency deviation from the deviation from a straight line drawn Note: Bias and tuning voltages are to 
reference frequency in a given time between two predetermined points on “be filtered to eliminate ripple. 
window after a step change in fre- a tuning voltage vs. frequency graph, Figure 11 
quency. The reference frequency is produced by the combined effects of 

defined as the frequency at the time Sata nonlinearity and frequency 

when all transient tuning effects have rift with temperature. *SSB Phase Noise 


subsided, typically 500 milliseconds. 


These effects include driver ringing The sideband noise level, a speci- 


fied distance from the center of 





and settling, thermal transient drift, Frequency Accuracy (DTO’s) din Hz R 
long-term varactor charging mechanisms Frequency accuracy is defined as the AE COUIeN one as ONE NOE ever 
and repeatability due to different deviation in MHz from the programmed aoe leeaaies ae dth 
tuning duty cycles and steps sizes. frequency and includes the effects of specified measurement bandwidth. 
A typical post tuning drift specifi- ambient temperature variation, pushing 
cation would read 3 MHz maximum, and pulling. This specification may be oe 
from 300 nanoseconds to the reference combined with post tuning drift to 
frequency time. define overall system accuracy. 
E 10 Hz 
Tn no nies | aie 
| from a straight line drawn between two ea ae 
predetermined points on a tuning 
voltage vs. frequency graph, expressed as 10 kHz 100 kHz 
as a percentage of the absolute FREQUENCY OFFSET 
frequency. PHASE NOISE 


Frequency Drift with Temperature: | he 


change in operating frequency produced Sales eae ; 
HUTA EAE ETT LTT ETHAN TET : See Saami lt Least Significant Bit Size (DTO’s) 


1S 104S 1004S 1mS 10mS 100mS 1 Sec. ae soles cies a Aree Pi The total frequency change for a 
P g x LSB change in the tuning word any 


TIME 
TYPICAL POST TUNING DRIFT on the baseplate. ae é 
where within the tuning range. 


Harmonic Rejection: The level of Typical specification minimum step 
“CIRCUIT ; THERMAL EFFECTS ; ° ; ; : : H j. : oni tunin ; 
nels ae =e See harmonically related signals relative to size is 0 MHz (i.e., monotonic 9) 


TUNING NPUT | The maximum step size is twice the 
—C //' oveR/UNDERSHOOT | the desired output signal level, measured ‘ 
DRIVING MISMATCHED nominal LSB size. 


IMPEDANCE eure Anne | BULK EFFECT DIODE/TRANS in dB. 








TOR 
PARASITICS IN » AMPL/LIN THERMAL 





: | ive” | “Tecmo Modulation Bandwidth 
: ae cme Power Output Variation: The extremes Modulation 3 dB bandwidth is defined 
| “EFRETS CVS TE of output power (min. to max.) mea- as the maximum rate at which a VCO 
| | pecan ACS 0c sured over the entire frequency range as may be sinusoidally modulated from a 
caienecieie acer a measured into a specified VSWR (all 50 ohm source before its frequency 
ohases). Temperature effects are not deviation decreases to 0.707 of its low 
POST TUNING DRIFT included. frequency deviation. 
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Conversion Factors 





FREQUENCY BAND DESIGNATIONS 


PREVIOUS 
FREQUENCY 
DESIGNATIONS 
CURRENT 
FREQUENCY 
DESIGNATIONS | 








ee ee ee 


30 40 60 80 
FREQUENCY-GH2 





12.4 18.0 20.0 6. 40.0 


JOINT ELECTRONICS TYPE DESIGNATION SYSTEM 


1st Ltr. INSTALLATION 


- Airborne 

- Submarine 

- Air transportable 
- Pilotless carrier 
- Fixed 

- Ground 

- Amphibious 
Ground, mobile 

- Pack or portable 
- Surface craft 

- Ground, transportable 
- General utility 

- Ground, vehicular 


- Water, surface and 
underwater 


S$<cCHAwvexgnnoOoOD> 
t 


2nd Ltr. EQUIPMENT 


- Infrared 

- Pigeon 

- Carrier 

- Radiac 

- Nupac 

- Photographic 

- Telegraph teletype 
- Interphone 

- Electro-mechanical 
- Telemetering 

- Countermeasure 
Meterological 

- Sound in air 

- Radar 

- Sonar 

- Radio 

- Special Types 

- Telephone (wire) 
- Visible light 

- Armament 

- Facsimile or TV 


<S<HWODWDOVZSEr-FRXRe-HMmAMIO0O>F 
‘ 





3rd Ltr. PURPOSE 

- Auxiliary 

- Bombing 

- Communications 

- Dir. finding/recon. 

- Ejection/release 

- Fire control 

- Record-reproduce 
Maintenance/test 

- Navigation aids 

- Special purposes 

- Receiving 

- Detect/range/bearing 
- Transmitting 

- Control 

- Ident. and recognition 


<SaowowpoZzZeEerxmamoowo>r> 
t) 


Example: AN/ALR-47 
AN/ Standard Prefix 
A Airborne 


Countermeasure 
Receiving 
Design Number 
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POWER RATIO (watts vs. dBm) 


iter: 






| | TT 
COT HV 0 GONNA VA HUN SONNA EULA 4 A TT Ht ml TAMA UU GOO HOE AH 
SSMOSUNOROLUUMHLINAANAGNI QOQDU ANE 1 A AUN AUNT NEL AU NE EL NN ec A wu I 
GUERRA BARL RNA ANNI UQNUOLI IN QOQQD IRELAND NQNON UGENUGH UH OROEN OULU 1 DA GEE UL a BRHN Hou SMBH AHHH 
MEER AR ORN OO RNANAUUN NUNN NG NNN AA ONE NN COCCI CECT 
BB RROROL HHH HII TT UH A PN UT Na MH 1H 1 A a ssn UUNT UNL HIN HLNH BORAT UOEU UU HW BRR OEU OL OEHHNIN MO wit Mi il 
COC i MQ GOSCRUNVGNRU UN hte ni Aen n ec ee DODD ONNNU DRE LAU CH DON NAA UA 
SURG RO RON vRNNNUONNN NHMniinit mt rt 1111 1 A OU NNT VENA mu i MUD DOGDOONNNL QrUuitQ iii HA OREGON ATH SAUA Il 
MEER ARAN ARNON NON ANN ON NIA COOMA EEE HT i SBMS RRRELG ui Wh OMURGONUGCHUIMIN IH Hea: UL © RR DRREG VOGUE OW HAQUUH AL Hh 
ERO RREO SERA NH 1 A CCC A A SBSBEDEHIII ORURAQON VOEUHUG I 0 QEOON PUL OE 1 ae VA NTA OL 
SURO RRU AAUHH THINK Hn wan mi i Hae at ent HUH UOT HOE A HTT RU OBOOANENT LENNIE NIN AHORA NONNAI tt SA AAHLAAH DUO HON Hh 1 
COC HU oS eo GU UU NEU UUUINTT a HUH IHNHI it I GORE TT OURAN 1 HAL OE HUDOOANNDU NNNNINN Ut QNEN AMKAH i 
SSMEGUOUUUEUUINA MINI ML itt ih W BEER SC COCO CC 
MS EBOROR AHNHUUI NI" ii sn i 1H) RRR RUA ANNU NNGNNN GQGUL IN 1) AUDEN OOH OL OVO UHL 1 YL ODT A RON ANNE EH 
CCC eT mE MRSA GOR RNGADAD ANI NNN INL (HI NOONE EERE AA 4 A OG UGY AE AE ROU UEDA a ONY VON H AB 
SERN SHES: scans 00s MiNi ill HA MUG RONAN AO OND ONIN ANULIIN (i) QONNN EEN 4G! A AONN PEA POOH VEE 1 A OUD GN A 
Le ee HUH OOGANEUTH M GANONG UE A NT NA UE NNN HONE UNM NNUE H 







-20 +20 dBm 













CONVERSION OF RETURN LOSS TO EQUIVALENT VSWR 
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@ 


THE EFFECT OF VSWR ON TRANSMITTED POWER 


RETURN TRANS. VOLT. POWER POWER RETURN TRANS. VOLT. POWER POWER 


VSWR LOSS LOSS EFL. TRANS. REFL. VSWR LOSS LOSS EFL. TRANS. REFL. 

VSWR (dB) (dB) (dB) COEFF. §=(%) —(%) VSWR (dB) (dB) = (dB) COEFF. (%) —(%) 
1.00 0 00 = .00s«s1000'si(i«i‘ 164 43 123 263 24 941 59 

101 1 461 000 00 1000 0 1.66 44 121 276 25 938 62 

1022 2 401 000 Of 1000 0 168 45 119 289 25 936 64 

| 108 3 366 001 01 1000 0 170 46 17 #302 26 © ©4©933~Sté«@ 
| 104 3 342 002 02 100.0 0 172 47 15 315 26 93.0 70 
105 4 323 00 02 9 4 174 48 114 329 27 927 8 73 
106 5 307 00 03 99 4 1.76 49 112 342 28 94 76 

107 6 204 00 03 99 4 178 50 110 356 2 21 79 
| 0ST 283 006 499.9 180 51 109 370 2 18 82 
09 7 273 00804 9B 182 52 107 384 29 915 85 

110 8 (264 010 05 98 2 184 53 106 398 30 13 87 

1110 9) 057) 1205 Tt 186 54 104 412 30 910 90 

112 10 249 04 06 97 3 188 55 103 42% 31 9.7 93 

WIS 71 2430 016 0896 190 56 102 440 31 904 96 
W411 870 0197 9B 1.92 57 100 454 32 901 99 

115 12 231 021 07 95 5 194 58 99 468 32 898 102 

116 13 226 02 07 95 5 196 58 98 483 32 895 105 

117 14 221, 027 08 94 6 1.98 59 97 497 33 892 108 

WW 14 a 080 0899.8 200 60 95 512 33 889 111 

119 15 212 033 09 992 28 250 80 74 88 43 816 184 

120 16 208 036 09 92 ° 8 300 95 60 1.249 50 75.0 25.0 

121 17 204 039 «89.10 0=— tig 350 109 51 1.603 56 691 309 

122. 17 201 043 10 990 10 400 120 44 1.938 60 640 360 

2s 18 19.7 04610 98.91 450 131 39 2255 64 595 405 

Vee 190 1940 050 MT 989 500 140 35 2553 67 556 444 
125419 #191 054 11 988 12 550 148 32 2834 69 521 479 

1.26 20 188 058 12 7 13 600 156 29 3100 71 490 51.0 

127° 21 «185 = .062,——is12s—“(at BHCC 650 163 27 3351 73 462 538 

Neg 2 1820 066 12 BH 1S 7.00 169 25 3590 75 437 562 
nn rr re a 750 175 23 3817 76 415 585 

130 23 1770075 18 BST 800 181 22 4033 78 395 605 

132 24 172 088 14 1 19 850 186 21 4240 79 377 623 

134 25 168 093 15 979 21 900 191 19 4437 80 360 640 
ee ee 950 196 18 4626 81 345 655 
W828 19 M2 1B HS 10.00 200 17 4807 82 334 669 

140 29 156 122 47 972 28 11.00 208 16 5149 83 306 694 

142 30 152 183 47 970 30 1200 216 15 5466 85 24 71.6 
14432 149 = 14418 GT 8B 13.00 223 13 5762 86 265 735 

WG 3300 460 155 19 58.5 14.00 229 12 6040 87 249 751 

M480 3400 M30 M6 19 6387 15.00 235 12 6301 88 234 76.6 

150 35 140 177 20 960 40 16.00 241 11 6547 88 221 779 
152036 «137 «9189 o2t LT 43 17.00 24.6 1.0 6780 89 210 790 

154 38 134 201 21 955 45 18.00 251 10 7.002 89 199 801 

VB S90 B20 213822 H.2 48 19.00 2.6 9 7212 90 190 810 

N98 400 13.00 225022 20.00 220 9 7413 90 181 819 

160 41 127 238 238 947 523 25.00 280 7 8299 92 148 85.2 

162 42 125. 250 24 944 56 30.00 29.5 6 9.035 94 125 875 
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Conversion of Voltage and Power Ratios to dB 


The equation 


=1 = 


dB = 20 log = 
2 


is frequently used to determine the effects of com- 
ponent and system inter-connections. This nomo- 
graph presents the equation in graphical form. 


Effect of Attenuating Pads on VSWR 


In an electrically “‘long’’ transmission line that is not 
terminated in its characteristic impedance, the VSWR, 
S, is defined as 





VOLTAGE, CURRENT, 
OR POWER RATIO 
25 3 354455 6 7 8910 


ig 
9 


20 dB (VOLTAGE, CURRENT) 
10 dB (POWER) 


INPUT VSWR 


10 3. 15 L719 30 50 @ 


\ 


104 \ 1.08 1.2 14 =16 1820 40 100 


2018 6 4 BNO B 6 4 2 0 


where EF is the voltage measured along the line, 
and p is the termination voltage reflection coeffi- 
cient. Insertion of an attenuator having the same 
characteristic impedance as that of the line will 
diminish both the incident wave to the load and 
the reflected wave returning to the input source, 
causing the VSWR at the input side to be dimi- 
nished, as expressed by the equation 


tanh E + nhs | 
Se 


Si 





A PAD ATTENUATION (dB) 
\ 
N 


750 30 I9I7\I5 13 


N 
20 ‘1.4 1.2 


LOAD VSWR 


loo =~40 6 


where subscripts 1 and 2 refer to the input and load sides 
of the pad, respectively, and @ is the pad attenuation in 
nepers. Determination of the attenuation required to re- 
duce the VSWR to a desired value is facilitated by means 
of this nomograph. 


Effect of Impedance Mismatch on VSWR and Transmitted Power Loss 


O OO! O05 Ol 0.2 030405 O07 LO 


O 0.1 0.2 0.3 0.4 0.5 


lO it 12 13 141516 18 20 22 26 30 35 


It is often necessary to determine the power-mismatch loss 
that results when the load impedance is not matched to the 
line, which can be expressed as 


Po 


mismatch loss (dB) = 10 log P 





MISMATCH 
LOSS (dB) 


REFLECTION 
COEFFICIENT 


4 5 678910 @ 


0.7 08 09 1.0 


4 5 6 7 89 [2 6 2030 WOM VSWR. 


(S +1)? 


> = 10log 4S 


= 10 log =a 


where P power delivered to the load, and Pm = power 
‘that would be delivered if the impedances were matched 
for maximum power transfer. These relationships are shown 
graphically in this nomograph. 
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Q7TA 


DECIBELS — VOLTS — WATTS 


ere 


Po 


01 wW 


001 pW 


1 nW 


01 nW 


001 nW 


CONVERSION TABLE 
50-OHM SYSTEM TERMINATED 
V Po dBm mV 
225 1.0 mW —49 0.80 
.200 80 mW —50 0.71 
.180 .64 mW —51 0.64 
160 50 mW —52 0.57 
141 .40 mW —§3 0.50 
125 32 mW —54 0.45 
115 29 MW —§5 0.40 
.100 .20 mW —56 0.351 
.090 16 mW —57 0.32 
.080 125 mW —58 0.286 
.071 10mW —59 0.251 
.064 —60 0.225 
.058 —61 0.200 
.050 —62 0.180 
.045 —63 0.160 
.040 —64 0.141 
.0355 
dBm pV 
mV —65 128 
31.5 — 66 115 
28.5 —67 100 
25.1 — 68 90 
22.5 .01 mW —69 80 
20.0 —70 71 
17.9 —71 65 
15.9 —72 58 
14.1 —73 50 
12.8 —74 45 
anaes —75 40 
10.0 —76 35 
8.9 —77 32 
8.0 —78 29 
7.1 .001 mW —79 25 
6.25 — 80 22.9 
5.8 —81 20.0 
5.0 — 82 18.0 
4.5 — 83 16.0 
4.0 — 84 11.1 
3.5 —85 12.9 
3.2 — 86 11.5 
2.85 —87 10.0 
2.5 — 88 9.0, 
2.29 1 uw — 89 8.0 
2.0 —90 7.1 
1.8 —91 6.1 
1.6 —92 5.75 
1.4 —93 5.0 
1.25 —94 45 
1.18 —95 40 
1.00 —96 3.51 
0.90 


Po 


1 pW 


01 pW 


.001 pW 


01 fW 








